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ABSTRACT 

A list of 705 new Northern Celestial Hemisphere common proper motion pairs as 
derived from the Second U.S. Naval Observatory CCD Astrograph Catalog is pre- 
sented, along with details of their separation, motion, brightness and colour. Objects 
of particular interest are noted, and the use of the catalogue for such work gauged. 
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1 INTRODUCTION 

Common proper motion pairs are a subset of visual binaries 
where the stars share very similar proper motions but have 
physical separations such that not only is there little if any 
relative motion between the pair as measured over time- 
scales of a century or more, but often also with separations 
sufficiently large for it to be uncertain as to whether it is 
possible for the objects to be actually in orbit about each 
other. Most true binaries, including close pairs, will share a 
common proper motion, the "common proper motion pair" 
subset contains a number of stars that cannot necessarily 
be shown to be orbiting binaries, yet have a coincidence of 
space motion with respect to other nearby field stars that 
leaves little doubt that they are related to each other. 

S W Burnham was one of the first to strongly note these 
stars and compiled a major list of them in his Proper Mo- 
tion catalogue (Burnham f 91^ . Later, partway tangential, 
lists occurred as an i ncidental resu lt of Luyten's high proper 
motion studies fe.g. lLuvtenlll980l). resulting in the Luyten 
Double Star catalogue (LDS) (e.g.lLuite3|l983). 

The Second U.S. Naval Observatory CCD Astrograph 
Catalog, UCAC2, IZac harias ct al. 2004, and references 
therein) is a modern source of proper motions determined 
from combining recent high quality measurements of star 
positions and combining these with positions derived from 
past catalogues and/or digitization of archival plate surveys 
from different epochs. It is thus a resource from which new 
common proper motion pairs can be gleaned. 



2 METHODOLOGY 

The UCAC2 catalogue covers the sky from the South Ce- 
lestial Pole to approximately 40 degrees North Declination 
in terms of completeness, although some data extend as far 
as 50 degrees North with less complete coverage. The cata- 
logue is in general complete within these limits, albeit with 



omissions in respect of close pairs of stars and high proper 
motion objects found but not included in already published 
high proper motion objects, as well as "bright stars", stars 
of UCAC2 red magnitude 8 or brighter, where the images 
are liable to be too overexposed for use. 

The stars in the catalogue from the Northern Celestial 
Ifemisphere were chosen, being filtered such that all stars 
brighter than UCAC2 red magnitude 14 lying within 90 arc- 
sec of each other whose listed proper motions were greater 
than ten milliarcsec per year (mas y~^) in both Right As- 
cension and Declination whilst also within a ratio of 1.5:1 of 
each other, were selected. Their posi tions, UCAC2reA mag- 
nitude, proper motions and 2MASS iCutri et alJl20o3) cross 
correlated J and Ks magnitudes were taken, along with ap- 
propriate fiags and errors for each. The relatively conserva- 
tive upper limit of 90 arcsec was chosen as the purpose was 
to find as many certain associations as possible, as opposed 
to any emphasis on quantity. 

The primary star of each pair was defined as that of 
the brighter UCAC2 red magnitude, which is an unfiltered 
instrumental magnitude somewhat spanning the range of 
Johnson V and Cousins / in passband and with a global 
accuracy estimated at ±0.3 magnitudes, but usually good 
to within ±0.1 of a magnitude within any particular sur- 
vey image iZacharias et alJl2004^ . The relatively close pairs 
selected here are among the latter. However, it has to be 
noted that for the brighter stars the errors in magnitude 
are greater, and also that for pairs with strongly contrasted 
colours, the spectral response is bound to differ from that of 
the visual, which is traditionally used in the determination 
of the primary, such that for pairs very close in brightness 
the star which is actually primary is somewhat arbitrary. 
Here the star given brighter in UCAC2 red magnitude is 
taken as primary. 

At around U CA C2 red magnitude 14 the quoted errors 
in proper motion for both Right Ascension and Declination 
can approach Smas y~^ or so, thus the connected restric- 
tions in the selection criteria for these two parameters. The 
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data were further honed such that all the primary stars for 
which respective proper motion in either Right Ascension or 
Declination was less than four times the error for said were 
also removed. This restriction was reduced to twice the error 
in the case of the secondaries, otherwise a strong selection 
effect would have occurred which would have effectively re- 
moved most of the pairs with quite faint secondaries. Most 
were still much better than this ratio. 

A cross cor relation with the Washington Double Star 
Catalog, WDS, (|Mason et al.ll2001^ was undertaken and the 
objects already listed in that catalogue removed from this 
list. The search found 74 of the objects were previously so 
catalogued, however it must be noted that the current pro- 
cessing of the UCAC data means that few if any binaries 
having components separated by less then 6 arcsec are in- 
cluded. It is apparently the intent to fully process these ob- 
jects when the full all sky final rel ease appears, projected for 
2006-2007 ijZacharias et alJl2004 ). In some cases the search 
found new companions to pairs in the WDS catalogue, and 
in such cases those selections were kept and the connection 
remarked upon in the notes. 

This resulted in a catalogue of 705 previously unpub- 
lished common proper motion pairs. 

A final examination was made by hand and eye in which 
every pair in the list was examined again using the graphical 
interface charting package Guide 8 (see acknowledgements) 
which enables the plotting of multiple data catalogues in an 
accurately scaled graphical representation. Such checks are 
essential with different age catalogues of varying positional 
precision, which in some cases can be up to several arcmin- 
utes out, if any certainty is to be given with respect to cross 
correlations. For example, much effort has been given by the 
H'T'5team to update original positions for many pairs in the 
catalogue, available in electronic form, but not included in 
VizieR at the CDS, Strasbourg. Exact modern positions do 
not exist for all pairs. 

This also enabled a handful of objects that were mem- 
bers of Open Clusters to be removed from the list, as on the 
whole Open Cluster members share much the same space 
motion, though few that are sufficiently close enough to have 
stars bright enough to have been selected, as well as have 
members with proper motions greater than the lower limit, 
are densely starred enough to have pairs separated by less 
then 90 arcsec, and thus selected in the processing. 

In certain instances, especially where the secondary was 
a faint star near to a much brighter star, other immedi- 
ately adjacent faint stars in the field had their USNO Bl.O 
jMonet et al.ll2003h proper motions checked in case of fur- 
ther companions more appropriate to a moving stream or 
faint, sparse, little known, cluster. 



3 RESULTS 

Tabled fully available in the electronic version and for which 
a sample appears below, gives the details of all the stars 
found, and is sorted on Right Ascension of the primary star 
in each pair. 

The table gives a running number for each new pair 
(and in three cases, triple) found, along with the UCAC2 
Right Ascension and Declination of both the primary and 
secondary. The separation in arc seconds, p, and Position 



Angle in degrees, 6, of the secondary with respect to the 
primary is given as calculated from these positions, after 
correcting the Right Ascension position via the cosine of 
the Declination. The separation is quoted to 0.1 arcsec, tra- 
ditional for binary star catalogues, and this precision should 
be safe given the quoted magnitude dependant positional 
error range of 0.015 to 0.070 arcsec (with a 0.010 arcsec s ys- 
tematic error) quoted for UCAC2 iZacharias et aljr2004f) . 

This is followed by the photometric data in terms of the 
UCAC2 red magnitude for each star as well as each stars' 
2MASS J - Ks colour (taken via UCA C2 which sour ces this 
data from the 2MASS All Sky Release llCutri et alj E003l). 

Then follows the respective proper motions, expressed 
in milliarcsec per year (mas y~^), for both Right Ascen- 
sion and Declination as taken directly from UCAC2 (i.e. not 
corrected for the cosine of Declination - the data from the 
UCAC2 catalogue has been taken directly so as to minimise 
any potential errors) . The mean epoch of the measurements 
cont ained within the UCA C2 catalogue is J2000.0 through- 
out iZacharias et aklliool) . 

The UCAC2 running number identifier for each star of 
the pair is given to enable backtracking to the original source 
data. 

Finally, and only on occasion, if there is any point of 
note with respect to a particular object (for example, for 
some objects the primary is a known visual binary, whilst in 
others the primary is a known eclipsing binary), it is flagged 
with a running note number, and the numbered notes appear 
after the table. 



4 OBJECTS OF INTEREST 
4.1 Triples 

Pairs 111 AB and AC; 380 AB and AC; and 670 AB and 
AC from Table are in fact new triples, in that all three 
stars in each group have common proper motions. Although 
111 has some greater difference in proper motion of one 
pairing out of the triple than in the other, the agreement 
between the three exceeds the quite different, and smaller, 
proper motions of field stars within the area. Multiple, well 
spaced, common proper motion pairs are significant in terms 
of the borderline between binaries, such multiples and small, 
sparse. Open Clusters, which in turn reflects upon the orig- 
inal differing aspects of the birth of these objects. 

Pairs 010, 050, 065, 076, 081, 179, 195, 215, 326, 375, 
431, 585 and 601 actually signify the discovery of a new ter- 
tiary component where the primary is part an already known 
binary, as identified in the notes to Table Q In the case of 
known binaries with separations of less then 2 arcsec, and 
especially those already known binaries with separations of 
less than 1 arcsec (which will be incidentally be essentially 
unresolved in UCAC2), the three stars will in all likelihood 
form a physical system. This breakdown into close and wide 
pairs is not infrequent as the somewhat hierarchical nature 
of multiple stars is already well known generally. The situ- 
ation is not so clear for wider pairs, especially if the previ- 
ously known secondary has no known proper motion, either 
in UCAC2 or WDS. 

An example of the utility of the UCAC2 data in as- 
sessing binarity, as opposed to happenstance alignment, is 
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illustrated by pair 410 AB. The primary TDT 2727 ab, of 
0.4 arcsec's (i.e. unresolved in UCAC2) separation, makes a 
17.2 arcsec common proper motion pair with its companion. 
TDT 2727 itself is listed as the B companion to S 773 AB 
in the WDS, component A lying some 84 arcsec distant. Yet 
S773 A has UCAC2 proper motions of « —2 and k. +4 mas 
y~^ respectively in Right Ascension and Declination, quite 
different to those of S 773 B = TDT 2727 ab = 410 A. 
Pair 410 B is therefore likely a new tertiary component to 
TDT 2727, and none are connected to S 773. 

The aforementioned tendency of multiple stars to clump 
in hierarchical subgroupings within themselves is exempli- 
fied by Castor, a Geminorum, which consists of two similar 
and reasonably close pairs of spectroscopic binaries, these 
two pairs forming a visual binary of reasonably known orbit, 
said pair of pairs itself being orbited at some relatively large 
distance by a close red dwarf pair in their own spectroscopic, 
and eclipsing binary, configuration. Similar hierarchical ex- 
amples in the current list, and also as stated in the notes, are 
stars 185 A = NSV 15730, an EA eclipsing binary of 3.77 day 
period (Patrick Wils, pers. comm.); 275 B = V975 Cyg, 
an EA e clipsing binary of 3.95 day period iKholopov et alJ 
Il985-88l) : and 56 4 B = BS Lac, an EA e clipsing binary of 
2.81 day period jKholopov et alJll985-8ll . These pairs are 
therefore at least triple. 

4.2 High proper motion pairs 

Although common proper motion pairs are to some extent 
self-evident from the very commonality provided in the def- 
inition, especially when compared to the differing proper 
motions of the other stars in the neighbouring field, the sit- 
uation is clearest for stars of the highest proper motion. To 
some extent these stars also have a possibility of being rela- 
tively close neighbours to the Sun, their large proper motions 
being an apparent effect of this. Although high motions due 
to objects representative of the Population II, or Halo, stars 
cannot necessarily be precluded due to them being able to 
be just as easily nearby as well as distant whilst yet still 
capable of having high proper motions, the more distant ob- 
jects can be presumed to be less likely to have pairs with 
the scale of the apparent separations found here. 

As most stars with proper motions higher than two 
tenths of an arc second per year arc mostly likely to be 
already accounted for in earlier surveys (Luytcn 1980) , and 
subsequently included in the LDS (e.g. iLuvte 

31I9M), the 

highest proper motion stars in the current list contained no 
object with a proper motion of 200 mas y^^ or higher (sev- 
eral candidate objects that did having been already cross 
correlated with the LDS via the WDS and subsequently re- 
moved from the list). This left 17 pairs from the list of 705 
with total proper motions lOOmas y~^ (with Right As- 
cension being corrected via the cosine of Declination in this 
instance), and twice as many for proper motions ^ 75mas 

The Astrogr aphic Catalogue 2000, AC2000 
jUrban et al.l Il998l) . and its revised form, AC 2000.2, 
constitutes a digitization of the printed catalogue measures 
for early epoch archival plates with positions quoted to 
Epoch of Equinox J2000 but to the Epoch of the plates, 
with some plates harking back to the late 1890s. Although 
UCAC2 is not entirely independent of this catalogue, as it 



uses it as one of the sources from which the UCAC2 proper 
motions are computed, it can provide a means of assessing 
the change in separation and positional angle between a 
pair over a duration of up to a century or more. Also it 
should be noted that the positional accuracy for the AC 
2000.2 data averages around 0.3 arcsec. 

Accordingly Table|5|presents the objects with the high- 
est proper motions as well as their separations and Position 
Angles according to AC 2000.2, giving the epoch from the 
AC 2000.2 as the mean epoch for each pair quoted, whilst 
the epoch for UCAC2 is the mean J2000.0 epoch for the po- 
sitions in that catalogue, such that the relative motion, or 
lack thereof, can be assessed. This is equivalent to two mea- 
surements being given at widely separate dates in binary 
star catalogues such as the WDS. 

It can be seen that common proper motion pairs rarely 
display much relative motion, even over a duration of a cen- 
tury or more, and even in cases of high proper motion stars, 
which will perforce include a number of relatively neighbour 
stars, which in turn means that the absolute separation of 
those paired stars is not necessarily very great. The combi- 
nation of all these factors would also suggest that the stars 
that have both the highest proper motions and the smallest 
separations should be the ones most likely to show any rel- 
ative motion, however perusal of Table |5| shows that this is 
not necessarily the case. 

4.3 Relative brightness and colour of pairs 

Implicit in the concept of common proper motion pairs is 
that the two stars are physically connected to each other, no 
matter how tenuously in terms of gravitational interaction, 
such that their true separations are negligible relative to 
their distance from the sun. Thus they can be considered 
to be the same distance as each other from the Sun, for 
all intents are purposes. Further, it is not clear how two, or 
more, closely connected stars cannot share a common origin, 
so they are likely to be of the same age and from the same 
birth place. 

Although, as implied earlier, the UCAC2 catalogue is 
not a photometric catalogue, the instrumental magnitudes 
for objects lying on the same image are considered to be 
reasonable within ±0.1. Given a common distance to a com- 
mon proper motion pair their apparent brightnesses there- 
fore represent the true relative luminosity. An added bonus 
of the UCAC2 catalogue is the cross correlation with the 
2MASS photometric data, specifically the J and Ks magni- 
tudes, from which the J — Ks colour can be derived. This lat- 
ter is relatively quite free of interstellar extinction in fields 
away from the immediate Galactic Plane, and, except in 
the relatively rare cases of near infrared excess exhibited by 
readily identifiable objects like Young Stellar Objects, RV 
Tauri stars and Carbon stars, can be used to give a rea- 
sonable estimate of a star's approximate spectral type (e.g. 
iBesseU fc Brettll98d) . Even given reddening, both stars will 
be experiencing this to the same extent, so that except for 
cases where one star is very blue and the companion is very 
red, the difference in colours should be affected negligibly. 

Tables |3| and |1] give representative objects from the full 
list in terms of decreasing difference in brightness for all pairs 
where the difference in UCAC2 red magnitude between the 
two components of the pair is > 3.00 in Table |3 and, in 
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terms of decreasing difFerence in 2MASS J — Kg colour be- 
tween the two components for differences > 0.05 in Table0| 
Some stars are common to both tables, and in each table 
the running number of the pair from Table [H their respec- 
tive UCAC2 red magnitudes and their respective 2MASS 
J — Ka colours are given, whilst Table |H] lists the difference 
in brightness and Table |1] the difference in colour. 

The most frequently known examples of common proper 
motion pairs are exactly that, pairs, which is highly sugges- 
tive of them being born together, separate from any other 
starbirth event, and dispersing from their natal clouds to- 
gether, yet as a lone pair. 

4.3.1 Brightness 

Despite a difference of over five magnitudes between the two 
stars making up pair 473 at the top of Table El the colours 
are within a spectral class or so of each other, and thus 
cannot be due to any preferential red sensitivity for the un- 
filtered UCAC2 CCD chip, and the proper motions are vir- 
tually identical in Right Ascension, whilst the discrepancy 
of « 3 mas y~^ between those of the Declinations is less 
than the 5 mas y~^ error in the fainter component's Decli- 
nation proper motion. The primary has a colour appropriate 
to an unreddened late F star, whilst the secondary has one 
appropriate to an unreddened early K star. Evidently, given 
the likelihood of these star lying close together in space, 
these two stars are of quite different luminosity classes. Yet 
in terms of their local scale, they do not lie sufficiently close 
together to suggest any possibility of mutually affecting each 
others evolution, a not uncommon occurrence in close phys- 
ical binaries. Thus the consideration has to be given as to 
how two such dissimilar stars could have been formed to- 
gether in the past, and stayed together since then. 

The colour of the secondary star of the second pair listed 
in TableElis unknown, but the third, fourth, fifth and sixth 
stars all have differences of greater than four magnitudes, 
despite colour differences appropriate to only a difference in 
one, and sometimes up to two, spectral classes. The stars are 
all therefore mostly different in brightness due to differences 
in luminosity class, with the same implications as for pair 
473. 

The seventh pair in Table |21 running number 376 in 
Tabled is more the expected case, in that the colours are 
representative of an unreddened mid A spectral class star 
and a red dwarf of near spectral class MO, which may just 
be enough to explain the difference in brightness without 
recourse to luminosity class differences. The question be- 
comes, instead, one of how a hot blue intermediate mass star 
could have become born alongside a cool red low mass star, 
given that the separation is more than sufficient to ensure no 
mutual interaction of the astrophysical and/or gravitational 
kind likely to affect either stars' evolution. 

4.3.2 Colours 

At the top of Table 01 pair 279 in terms of Tabled running 
number, can be found the converse situation to the similar 
coloured but different brightness pairs noted in section l4.3.1l 
Namely, the brightness for each star is very similar, yet one 
appears be a Sun like star whilst the other has a colour more 



appropriate for a red giant. The second star in decreasing 
difference in colour, pair 515 (also in Table|2J, has a more ap- 
propriate brightness difference for a red giant/yellow dwarf 
pairing, yet there are similar colours for the respective stars 
as in the case of pair 279, highlighting that pair even further. 
The 515 pair have almost exactly similar proper motion de- 
tails, however, but the 279 pair's proper motion are only just 
within each others limits (see Table 0. 

Several stars differing in J — Ks colour by more than 
0.5 show brightness differences of half to one magnitude, 
suggesting various combinations of cool giants and fairly hot 
dwarfs, although the appropriate spectral types, as derived 
from their colour, for the dwarfs are not necessarily those of 
hot stars, even allowing for some reddening. 

4.3.3 Twins 

Table [U does carry objects appropriate to the concept that 
pairs of stars born together at the same time as a pair (pre- 
sumably from a low mass isolated cloud such as the cometary 
globules), or as part of a not appreciably large number of 
stars, and with no great gravitational attraction between 
them, should be of similar masses to be able to stay together 
with common space motion over cosmically long periods of 
time following dispersion from that cloud. 

Such pairs as 39, 79, 118, 174, 377, 440, 517 and 681 
are examples of such cases, differing in brightness by barely 
0.05 of a magnitude and in colour by an amount equivalent 
to barely half a spectral class. Interestingly all these stars 
have colours appropriate for yellow to orange dwarfs, and 
proper motions of the ten to thirty millarcsec per year level. 



5 CONCLUSION 

Modern all sky survey catalogues can be used to update 
existing compilation catalogues consisting of various pieces 
of data sourced from many places at many times, as well as 
add new members to those lists. 

UCAC2 can be used to update and freshly provide com- 
mon proper motion pairs in terms of both accurate posi- 
tions and accurate proper motions. The magnitude values, 
though not photometric, can be used to give the relative 
difference in brightness between pairs, and the colour infor- 
mation provided by the imported 2MASS photometry can 
be further used to give a simple assessment of the relative 
astrophysics of the pairs, given their long assumed common 
distance. UCAC2 ca.n be compared to archival data, both for 
already known and new pairs, contained in catalogues such 
as the AC2000.2, such that the data at different epochs can 
be examined, sometimes over times as long as a century. 

These procedures can be as readily utilized to update 
current data and to find new objects, whether it be to sim- 
ply revise older, often less precise, values, or whether it be 
to discern whether stars in binaries catalogued in the long 
past are truly associated with each other or not. There is an 
intent to revise and update the WDS, for example, once the 
final all sky version of the UCAC survey is processed and 
published in 2006/7 (Brian Mason, pers. comm.), at which 
time stars with separations down to one arc second, and the 
UCAC team themselves intend to a ssess the final data i n 
terms of binaries and other multiples jZacharias et al .1200411 . 
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Such revisions and updates will not only be significant im- 
provements within themselves with respect to the current 
state of knowledge, but will be important means of evalu- 
ating procedures that will be needed for, and the type of 
data that will be generated by, the processing, cataloguing 
and assessing of the much, much greater amount of astro- 
metric data due to become available from space missions in 
the next decade or so. 

On the more narrow scale, information such as the 
proper motions, brightness and colour of common proper 
motion pairs can say simple things about the systems such 
that intriguing or exotic pairs can be identified for deeper 
examination with more extensive equipment, allowing the 
taking of measurements like spectra and radial velocities and 
the like, which cannot be applied to stars in general due to 
their time and expense overheads. This list is presented in 
that light. 

In terms of theory, the common proper motion stars 
themselves also represent an intriguing and somewhat ig- 
nored situation of associated stars lying just beyond the 
bound orbiting binaries and well below the bound Open 
Clusters, which nevertheless are not properly addressed in 
terms of current starbirth. This study reveals quite dissim- 
ilar and also quite similar stars can be found among them, 
and even that they can be found in situations where one star 
is actually a fully gravitationally bound orbiting binary, and 
thus any theories about the starbirth of pairs in small iso- 
lated low mass clouds such as cometary globules cannot be 
constrained by a desire to generate either only dissimilar 
mass or similar mass pairs of objects. It is not clear either 
how dissimilar mass objects can be ejected in tandem from 
more massive and higher populated starbirth regions. The 
number and diversity of the wider common proper motion 
stars does not seem to be small. Theories that cannot natu- 
rally account for the observational facts revealed about the 
wider common proper motion pairs are perforce incomplete. 

The future of kinematic studies will be greatly helped 
by catalogues such as UCAC2 and later versions. Non-single 
stars are believed to be the normal state of affairs in the 
Galaxy, and yet for many little more is known about them 
other than the fact that they are non-single. This paper has 
tried to show that more can be said. 
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Table 1. (Sample) The positions, separations, position angles, magnitudes, colours, proper motions and identity details for 705 new northern common proper motion pairs derived from 
UCAC2 data. Triple stars arc distinguished by being listed as AB for the primary and closest comites and a second entry listing the primary and the farthest comites. Note numbers 
are expanded upon after the end of the table. 
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Notes: 

1 Primary is known binary Cou 847 AB, p = 1.4 arcscc and 9 = 358° 

2 Star A is primary of Brt 3, AB arc p = 2.4 arcsec and 6 = 353° 

3 Star A is primary of Pou 94, AB arc p = 10.3 arcsec and 6 = 234° 

4 Primary is known binary A 1260 AB, p = 0.2 arcsec and 6 = 255° 

5 Primary is known binary Cou 1357 AB, p = 0.6 arcsec and 9 = 296° 

6 Primary is known binary Cou 466 AB, p = 0.4 arcsec and = 40° 

7 Primary is eclipsing binary NSV 15730 

8 Primary is known binary 1830 AB, p = 0.3 arcscc and 6 = 7° 

9 Secondary is the BY Draconis variable star V1097 Tauri 

10 Star A is primary of POU 477, AB arc p = 17.6 arcsec and d = 127° 

11 Primary is the suspected variable NSV 2168 

12 Secondary is eclipsing binary V975 Cygni 

13 Primary is known binary HDS 2893 AB, p = 0.2 arcsec and 9 = 172° 

14 Primary is known binary Cou 2423 AB, p = 0.2 arcsec and = 151° 

15 Primary is known binary TDT 2727 ab (= S 773 B), p = 0.4 arcsec and 6 = 170° TDT 2727 is secondary of S 773 AB, p = 84.0 arcsec and 6> = 30° which 
have quite different proper motions (A has p,a = —2.1 mas y~^, p,s = +3.7 mas y~^ whilst B has fj,a = -1-17.3 mas y~^, p,s = -1-17.0 mas y~^) 

16 Star A is primary of h 1616, AB arc p = 8.1 arcsec and = 280° 

17 Secondary is eclipsing binary BS Lac 

18 Primary is known binary Cou 1343 AB, p = 0.6 arcscc and 9 = 164° 

19 Primary is known binary TDT 3672 AB, p = 0.4 arcsec and 9 = 212° 



Table 1. The positions, separations, position angles, magnitudes, colours, proper motions and identity details for 705 new northern common proper motion pairs derived from UCAC2 
data. Triple stars arc distinguished by being listed as AB for the primary and closest comites and a second entry listing the primary and the farthest comites. Note numbers are expanded 

upon after the end of the table. 
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6, 


.4 


272 


10, 


.83 


12, 


.44 


0, 


.72 


0. 


.53 


22. 


.7 


22. 


.8 


-22. 


.5 


-29. 


.1 


35518535 


35518534 


223 


76, 


.51177 


2, 


.33497 


76. 


.50948 


2, 


.33917 


17. 


.2 


331 


11. 


.96 


13 


.21 





.32 


0. 


.48 


16. 


.1 


12. 


.1 


-13. 


.4 


-14. 


.9 


32487253 


32487249 


224 


80, 


.05002 


42, 


.36864 


80. 


.05042 


42, 


.37187 


11. 


.7 


5 


10. 


.76 


11 


.86 





.35 


0. 


.49 


32. 


.9 


33. 


.5 


-21. 


.2 


-17. 


.2 


46399779 


46399781 


225 


80, 


.22455 


7, 


.32480 


80. 


.22473 


7, 


.32818 


12. 


.2 


3 


11. 


.37 


11 


.96 


0, 


.36 


0. 


.44 


28. 


.2 


31. 


.7 


-32. 


.3 


-24. 


.2 


34229761 


34229762 


226 


81, 


.65943 


22, 


.52871 


81. 


.65970 


22, 


.53183 


11. 


.3 


5 


11. 


.54 


11, 


.76 





.66 


0. 


.70 


11. 


.3 


10. 


.4 


-17. 


.3 


-19. 


.3 


39805730 


39805734 


227 


82, 


.34930 


14 


.80435 


82. 


.34894 


14, 


.80788 


12. 


.8 


354 


9, 


.50 


10 


.88 





.27 


0. 


.58 


21. 


.3 


20. 


.0 


-38. 


.7 


-35. 


.5 


36950585 


36950584 


228 


83, 


.65247 


21 


.62226 


83, 


.65193 


21 


.62555 


12, 


.0 


351 


8 


.77 


11 


.59 


0, 


.24 


0. 


.67 


18. 


.3 


23. 


.6 


-14. 


,2 


-18. 


.2 


39446509 


39446508 


229 


84, 


.84382 


5, 


.59077 


84, 


.84234 


5 


.59346 


11, 


.0 


331 


11, 


.93 


12 


.76 





.60 


0. 


.56 


24. 


.2 


19. 


.7 


18. 


,2 


19. 


5 


33702746 


33702744 


230 


85, 


.50077 


9, 


.85267 


85, 


.49935 


9, 


.85668 


15, 


.3 


341 


10, 


.36 


11 


.46 





.27 


0. 


.33 


-23. 


.7 


-30, 


.8 


17. 


,1 


13. 


,1 


35158347 


35158344 


231 


273, 


.02947 


2, 


.97989 


273, 


.02916 


2, 


.96574 


51, 


.0 


181 


12, 


.55 


13 


.23 


0, 


.41 


0. 


.75 


-13. 


.7 


-13, 


.8 


-23. 


,1 


-17. 


.9 


32740721 


32740719 


232 


274, 


.34933 


28, 


.42972 


274, 


.35026 


28, 


.42516 


16, 


.7 


170 


10, 


.21 


11 


.11 


0, 


.36 


0. 


.34 


-16. 


.2 


-14, 


.6 


52. 


,4 


52. 


.6 


41736917 


41736918 


233 


278, 


.63906 


8, 


.23283 


278. 


.63650 


8, 


.22956 


14, 


.9 


218 


12, 


.76 


13 


.20 





.39 


0. 


.80 


-13. 


.1 


-16, 


.1 


-15. 


.4 


-19. 


.7 


34696656 


34696649 


234 


278, 


.93137 


5, 


.12116 


278. 


.93116 


5, 


.13048 


33, 


.6 


359 


12. 


.48 


12 


.50 


0, 


.52 


1. 


.08 


-11. 


.9 


-13, 


.8 


-10. 


.5 


-11. 


.3 


33619632 


33619631 


235 


279. 


.68107 


18, 


.00659 


279. 


.67997 


18, 


.00850 


7. 


.8 


331 


11. 


.38 


11 


.62 


0, 


.40 


0. 


.41 


-15. 


.9 


-15, 


.9 


-40. 


.8 


-40. 


.8 


38291262 


38291261 


236 


280, 


.33661 


11, 


.77226 


280. 


.33471 


11, 


.78810 


57. 


.4 


353 


9 


.85 


12 


.05 





.29 


0. 


.56 


12. 


.5 


10, 


.5 


18. 


.6 


20. 


.4 


35977579 


35977574 


237 


280. 


.41794 


35, 


.05692 


280. 


.41953 


35, 


.04076 


58, 


.4 


175 


12, 


.24 


13 


.35 


0, 


.52 


0. 


.34 


17 


.6 


15, 


.2 


-24. 


,0 


-16. 


.8 


44159468 


44159469 


238 


281. 


.10928 


20, 


.06218 


281. 


.10648 


20, 


.07198 


36, 


.5 


345 


9 


.40 


9 


.53 


0, 


.34 


0. 


.26 


-19. 


.3 


-19, 


.5 


30. 


,5 


31. 


,9 


39010139 


39010135 


239 


281. 


.84585 


21, 


.42320 


281. 


.84379 


21, 


.42227 


7, 


.7 


244 


10, 


.63 


12 


.57 


0, 


.61 


0. 


.38 


-15. 


.0 


-12, 


.6 


-10. 


1 


-10. 


.8 


39352177 


39352169 


240 


281. 


.95036 


39, 


.90972 


281. 


.95422 


39, 


.91287 


15, 


.6 


43 


11, 


.13 


11, 


.77 


0, 


.32 


0. 


.38 


24. 


.6 


24, 


.5 


27. 


.5 


28. 


.0 


45687719 


45687721 
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241 


282, 


,26118 


22, 


,23314 


282, 


.26193 


22, 


.22557 


27, 


,4 


175 


11, 


,99 


12, 


,70 


0, 


,71 


0, 


,74 


18, 


,3 


17 


.0 


-31, 


.7 


-21, 


.7 


39706326 


39706327 


242 


283, 


,13507 


22, 


,89732 


283, 


.13514 


22, 


.88999 


26, 


,4 


179 


10, 


,79 


13, 


.88 


0, 


,70 


0, 


.77 


-11, 


.4 


-11, 


.3 


-26, 


.6 


-34, 


.3 


39884750 


39884751 


243 


284, 


,06886 


11, 


,76431 


284, 


.06712 


11, 


.77327 


32, 


,8 


349 


9 


.32 


12, 


.77 


0, 


,67 


0, 


.40 


-13, 


.1 


-15, 


.9 


-19, 


.9 


-21, 


.4 


35986588 


35986578 


244 


284, 


,90994 


35, 


.50634 


284, 


.91223 


35, 


.50274 


14, 


.6 


153 


11, 


.51 


12, 


.43 


0, 


.32 


0, 


.30 


19, 


.2 


16. 


.4 


-12, 


.5 


-11, 


.3 


44335800 


44335801 


245 


286, 


,46508 


32, 


.23994 


286, 


.46139 


32, 


.25350 


50, 


.1 


347 


12, 


.51 


13, 


.24 


0, 


.31 


0, 


.39 


-14, 


.6 


-11, 


.1 


-12, 


.6 


-13, 


.7 


43132647 


43132643 


246 


287, 


,20990 


6 


.35937 


287, 


.21012 


6, 


.35195 


26, 


.7 


178 


10, 


.91 


13, 


.13 


0, 


.43 


0, 


.50 


14, 


.1 


17, 


.9 


-15, 


.7 


-21, 


.0 


33983072 


33983073 


247 


287, 


.39734 


36 


.36587 


287, 


.40180 


36 


.37111 


22, 


.9 


34 


11, 


.42 


13, 


.43 





.09 


0, 


.49 


-12, 


.8 


-18, 


.2 


-14, 


.8 


-11, 


.2 


44514491 


44514497 


248 


287 


.59721 


6, 


.78355 


287, 


..59314 


6 


.78585 


16, 


.7 


300 


10, 


.19 


11, 


.80 


0, 


.87 


0, 


.58 


-14, 


.3 


-16 


.4 


-28, 


.6 


-27 


.5 


34160714 


34160712 


249 


287 


.85533 


31, 


.74746 


287 


.85315 


31 


.74387 


14, 


.5 


207 


11, 


.59 


11, 


.71 


0, 


.39 


0, 


.36 


-19, 


.8 


-20, 


.1 


-12, 


.8 


-17 


.0 


42961341 


42961334 


250 


288, 


.75652 


22 


.68620 


288, 


.75702 


22, 


.67238 


49, 


.8 


178 


10, 


.26 


13, 


.46 


0, 


.38 


0, 


.40 


37 


.7 


39, 


.8 


19, 


.0 


24, 


.9 


39893345 


39893347 


251 


288, 


.98301 


29, 


.88775 


288, 


.98679 


29, 


.87379 


51, 


.6 


167 


11, 


.89 


13, 


.88 


0, 


.33 


0, 


.35 


-14, 


.1 


-10, 


.7 


-22, 


.5 


-33, 


.4 


42271087 


42271091 


252 


289, 


.61791 


35, 


.98855 


289, 


.62350 


35, 


.97093 


65, 


.5 


166 


10, 


.47 


13, 


.48 


0, 


.45 


0, 


.38 


-15, 


.9 


-17, 


.1 


-15, 


.3 


-15, 


.7 


44342137 


44342151 


253 


289, 


.68305 


3, 


.02973 


289, 


.67959 


3, 


.01629 


50, 


.0 


194 


11, 


.68 


13, 


.67 


0, 


.40 


0, 


.97 


14, 


.4 


14, 


.6 


-16, 


.3 


-18, 


.0 


32932425 


32932414 


254 


290, 


.04215 


20, 


.23039 


290, 


.04320 


20, 


.22823 


8, 


.5 


155 


11, 


.24 


11, 


.61 


0, 


.47 


0, 


.51 


-17, 


.1 


-18, 


.5 


-30, 


.6 


-30, 


.9 


39023002 


39023003 


255 


290, 


.92219 


6 


.45806 


290, 


.92502 


6 


.45544 


13, 


.8 


133 


11, 


.29 


12, 


.55 





.42 


0, 


.57 


-36, 


.3 


-28, 


.4 


-11, 


.2 


-15, 


.7 


33990084 


33990089 


256 


291, 


.08627 


33 


.82719 


291, 


.08114 


33 


.82097 


27, 


.1 


214 


10, 


.53 


10, 


.78 





.26 


0, 


.21 


18, 


.9 


17, 


.0 


18. 


.3 


17, 


.6 


43653673 


43653662 


257 


291, 


.74781 


9, 


.27401 


291, 


.75250 


9, 


.27208 


18, 


.1 


113 


9 


.46 


10, 


.89 


0, 


.22 


0, 


.50 


33, 


.0 


31, 


.7 


-25, 


.3 


-27 


.0 


35087735 


35087739 


258 


291, 


.79849 


32, 


.40772 


291, 


.80348 


32, 


.42707 


71, 


.3 


12 


11, 


.71 


13, 


.78 


0, 


.30 


0, 


.74 


-18, 


.6 


-14, 


.0 


-18, 


.3 


-14, 


.3 


43140129 


43140138 


259 


292, 


.06877 


8, 


.79180 


292, 


.07351 


8, 


.78710 


23, 


.9 


135 


11, 


.65 


12, 


.02 


0, 


.51 


0, 


.63 


-10, 


.4 


-10, 


.7 


-24, 


.3 


-24, 


.5 


34901971 


34901981 


260 


292, 


.42230 


9, 


.87301 


292, 


.42729 


9, 


.86561 


32, 


.0 


146 


9 


.79 


12, 


.64 


0, 


.67 


0, 


.28 


13, 


.5 


14, 


.6 


11, 


,4 


13, 


.6 


35275975 


35275980 


261 


293, 


.11567 


32, 


.40985 


293, 


.11112 


32, 


.41964 


37, 


.9 


339 


11, 


.33 


11, 


.68 


0, 


.50 


0, 


.39 


13, 


.2 


12, 


.5 


23, 


,0 


22, 


.8 


43142751 


43142736 


262 


293, 


.17178 


39 


.90317 


293, 


.17120 


39 


.88471 


66, 


.5 


181 


12, 


.23 


13, 


.26 


0, 


.35 


0, 


.35 


-17 


.1 


-12, 


.3 


-11, 


.6 


-14, 


.3 


45697941 


45697939 


263 


293, 


.35982 


32, 


.04602 


293, 


.36723 


32, 


.06141 


59, 


.8 


22 


12, 


.87 


13, 


.86 


0, 


.42 


0, 


.26 


-22, 


.2 


-30, 


.9 


30. 


.5 


43, 


.6 


43143467 


43143484 


264 


293, 


.45384 


33 


.50000 


293, 


.45408 


33 


.51474 


53, 


.1 


1 


11, 


.19 


13, 


.74 





.69 


0, 


.68 


22, 


.8 


27, 


.2 


28. 


.4 


33, 


.4 


43657707 


43657708 


265 


294, 


.33513 


32, 


.33223 


294, 


.33879 


32, 


.33352 


12, 


.1 


67 


11, 


.77 


12, 


.06 


0, 


.59 


0, 


.65 


70, 


.8 


77, 


.4 


32. 


.6 


34, 


.9 


43145449 


43145458 


266 


294, 


.80275 


32, 


.48967 


294, 


.81054 


32, 


.49147 


24, 


.5 


75 


12, 


.15 


12, 


.34 


0, 


.61 


0, 


.38 


-10, 


.2 


-13, 


.4 


-29. 


.5 


-28, 


.0 


43146533 


43146550 


267 


295, 


.11791 


23 


.16311 


295, 


.11428 


23 


.17256 


36, 


.1 


341 


12, 


.16 


12, 


.28 





.41 


0, 


.33 


-20, 


.8 


-23 


.6 


-19, 


.0 


-20, 


.4 


40072267 


40072260 


268 


295, 


.27997 


20, 


.13748 


295, 


.28434 


20, 


.14533 


31, 


.9 


28 


8 


.59 


10, 


.58 


0, 


.13 


0, 


.71 


18, 


.5 


17 


.0 


13, 


,1 


13, 


.8 


39029623 


39029633 


269 


295, 


.33471 


9, 


.37766 


295, 


.33575 


9, 


.37183 


21, 


.3 


170 


9 


.53 


10, 


.98 


0, 


.25 


0, 


.46 


26, 


.1 


28, 


.1 


-22, 


.7 


-27 


.7 


35094952 


35094953 


270 


295, 


.35276 


36, 


.23547 


295, 


.35479 


36, 


.24729 


43, 


.0 


8 


10, 


.95 


12, 


.09 


0, 


.98 


0, 


.32 


-15, 


.2 


-17, 


.6 


-11, 


.7 


-15, 


.2 


44527079 


44527088 


271 


295, 


.44958 


9, 


.71794 


295, 


.45611 


9, 


.71876 


23, 


.4 


83 


10, 


.37 


10, 


.49 


0, 


.31 


0, 


.51 


20, 


.1 


16, 


.2 


22, 


.6 


24, 


.4 


35282096 


35282107 


272 


296, 


.32166 


33, 


.43860 


296, 


.32152 


33, 


.43427 


15, 


.6 


182 


11, 


.65 


12, 


.27 


0, 


.35 


0, 


.42 


-15, 


.0 


-17, 


.7 


-31, 


.3 


-34, 


.3 


43490667 


43490666 


273 


296, 


.40020 


31 


.39983 


296, 


.40308 


31 


.41073 


40, 


.2 


13 


12, 


.09 


13, 


.12 





.38 


0, 


.78 


-19, 


.2 


-19 


.7 


-19, 


.7 


-14, 


.9 


42808634 


42808644 


274 


296, 


.51283 


6, 


.95097 


296, 


.51467 


6, 


.95644 


20, 


.8 


18 


11, 


.75 


12, 


.05 


0, 


.50 


0, 


.48 


15, 


.5 


14, 


.4 


-15, 


.5 


-12, 


.8 


34180885 


34180890 


275 


296, 


.61386 


27 


.67453 


296, 


.61710 


27 


.68401 


35, 


.7 


17 


12, 


.62 


13, 


.39 


0, 


.45 


0, 


.91 


14, 


.4 


17, 


.9 


-17, 


.8 


-16, 


.7 


41596979 


41596988 


276 


296, 


.68452 


30 


.70160 


296, 


.67684 


30 


.71462 


52, 


.6 


333 


10, 


.93 


13, 


.43 





.25 


0, 


.14 


-10, 


.8 


-15 


.5 


-13, 


.7 


-11, 


.6 


42637758 


42637744 


277 


296, 


.79052 


34, 


.68504 


296, 


.79350 


34, 


.69093 


23, 


.0 


23 


11, 


.68 


13, 


.89 


0, 


.28 


0, 


.39 


17 


.7 


20, 


.5 


-21, 


.4 


-18, 


.4 


44012126 


44012133 


278 


296, 


.84883 


30, 


.30797 


296, 


.84679 


30, 


.30470 


13, 


.4 


208 


11, 


.99 


12, 


.10 


0, 


.52 


0, 


.52 


-23, 


.6 


-21, 


.8 


-19, 


.8 


-20, 


.9 


42463465 


42463462 


279 


296, 


.89959 


12, 


.63425 


296, 


.89932 


12, 


.65394 


70, 


.9 


359 


11, 


.04 


13, 


.50 


0, 


.40 


0, 


.38 


-18, 


.6 


-20 


.3 


-12, 


.3 


-15, 


.4 


36360239 


36360237 


280 


297, 


.03573 


18, 


.23409 


297, 


.02713 


18, 


.22673 


39, 


.6 


228 


11, 


.15 


13, 


.95 


0, 


.53 


0, 


.82 


24, 


.0 


22, 


.5 


14, 


.2 


11, 


.0 


38320566 


38320541 
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281 


297, 


,18481 


16, 


.56717 


297, 


.17797 


16, 


.55981 


35, 


.5 


222 


8 


.87 


9, 


,08 


0, 


.10 


0, 


.13 


12, 


.6 


13, 


,5 


19. 


,3 


17 


.9 


37780829 


37780813 


282 


297, 


,20107 


9, 


.60307 


297, 


.20573 


9, 


.62179 


69, 


.4 


14 


11, 


.06 


11, 


.18 


0, 


.79 


0, 


.50 


-14, 


.7 


-13, 


.8 


-20, 


.6 


-17 


.4 


35285337 


35285344 


283 


297, 


,30603 


18, 


.50559 


297, 


.30295 


18, 


.51461 


34, 


.1 


342 


12, 


.00 


12, 


.82 





.53 


1, 


.09 


11, 


.3 


15, 


.7 


-10, 


.6 


-11, 


.6 


38500117 


38500105 


284 


297, 


.30707 


19, 


.38280 


297, 


.31616 


19, 


.39458 


52, 


.5 


36 


11, 


.78 


13, 
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.3 
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.7 
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.5 
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.3 


-21, 


.8 


-15, 


.5 


42810581 


42810579 


286 


297, 


.41021 


17 
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.0 


87 


11, 


.22 


13, 


.23 


0, 
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1, 
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.0 
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0, 
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.1 


-25, 


.4 


-25, 


.3 
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.2 
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297, 
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42, 
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297, 
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42 
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.2 


61 
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0, 


.79 


0, 


.32 
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.8 
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.8 


-17 


.9 


-13, 


.8 
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3, 
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.09603 


3, 
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39, 


.4 
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.71 


0, 


.27 


0, 


.50 
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.2 
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.1 


-21, 


.1 
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.5 
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298, 


.14859 


18, 
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18, 
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26, 


.7 


19 
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.20 


0, 


.51 


0, 
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.4 


15, 


.6 


-10, 


.5 


-10, 


.3 
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298, 


.26370 
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31, 
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8, 


.4 


6 
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.86 


0, 


.29 
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.5 
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.7 
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.1 
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.1 
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11, 
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0, 
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0, 


.79 


-16, 


.7 
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.8 
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.2 
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.2 
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298, 
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17, 
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17, 
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55, 


.9 


36 


11, 


.34 
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0, 
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-11, 


.4 


-11, 


.7 


-26, 


.9 


-24, 


.6 
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294 


298, 
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39, 


.81174 


298, 
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39, 
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32, 


.4 


217 


12, 


.59 


13, 


.22 


0, 


.36 


0, 


.28 


15, 


.7 


11, 


.4 
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.1 


14, 


.5 
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295 


298, 
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31, 
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298, 
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31, 
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33, 


.9 
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11, 
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0, 
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0, 
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.7 
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.9 


14, 


.8 
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296 


298, 
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39 
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39 
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.7 


1 
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0, 
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22, 


.4 
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.3 
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39 
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.8 
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1, 
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0, 
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.8 
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.2 
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.0 


24, 


.2 
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33, 
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299, 
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33 
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.6 
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12, 
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13, 
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0, 
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0, 
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-10, 


.8 


-10, 


.2 


-10, 


.9 


-13, 


.3 
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299, 
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37, 
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299, 
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37, 


.47930 


23, 


.7 
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12, 


.82 


13, 


.49 


0, 


.43 


0, 


.49 


-22, 


.8 


-26 


.1 
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.4 
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.2 
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299, 
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7, 
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7, 
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24, 


.2 


19 


10, 
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11, 


.46 


0, 
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0, 


.39 


-15, 


.3 


-14, 


.3 


-30, 


.4 


-32, 


.2 
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34360649 
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299, 
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40, 
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299, 
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40, 
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17, 


.0 
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.38 


0, 


.19 


0, 
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.0 
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.4 
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,9 
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.0 


45865812 
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299, 
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299, 
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35, 


.49178 


29, 


.2 
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0, 


.40 
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.8 
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.3 


20, 


.9 
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299, 
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.1 
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.2 
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321 
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,12447 


22, 


.38133 


303, 
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.39269 


41, 


.3 
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.44 
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.77 


0, 


.30 


0, 


.34 


-16, 


.7 


-19 


.3 
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,0 
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,0 
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.4 
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.77 


0, 
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.0 
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.3 
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.0 
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.11453 


19, 


.1 
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.6 
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40, 


.8 
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.9 
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.9 
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57 


.2 
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.7 
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0, 
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.9 
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.0 
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.7 
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0, 
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.0 
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0, 
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.1 
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.2 
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.7 
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21 
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.6 
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.94 


0, 
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.2 
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12, 
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0, 
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0, 
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-15, 
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.7 
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.9 
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7. 
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.5 
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.97 
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0, 
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0, 
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17 


.9 
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.4 


-29, 


.2 
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.7 
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9 
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.1 
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9 
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0, 
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0, 
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.1 
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.8 
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.9 
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8, 
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8, 
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.7 
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.71 
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.08 


0, 


.32 


0, 


.41 
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.7 
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.1 
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.5 
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.7 
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34740286 
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.37248 
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.01413 


31, 


.0 
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.9 
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.6 
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.1 
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.0 
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.8 
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.5 
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9, 
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.29 





.72 


0, 


.37 


-14, 


.4 


-14, 


.6 


-15, 


.8 


-23, 


.2 
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338 


306, 
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34, 
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34, 


.92047 


54, 


.7 


20 
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.97 
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.92 


0, 


.33 


0, 


.54 


14, 


.9 


15, 


.2 


18, 


.1 


15, 


.5 


44027260 
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339 


306, 


.40374 


22, 
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306, 
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22, 
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15, 


.5 
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11, 
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.92 


0, 
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0, 
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-12, 


.5 
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.5 
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.8 
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.8 
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32, 
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.8 
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0, 
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0, 
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-16, 


.4 
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.5 
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.0 
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.9 
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.1 
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12, 
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0, 
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0, 
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.2 
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.1 
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.8 
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.0 
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39747766 
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21, 
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.2 


97 
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0, 
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10, 


.7 
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.6 
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.9 
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.4 
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33, 
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.0 
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9 


.44 
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0, 
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0, 
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-49, 


.7 
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.2 
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.7 
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.3 
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307, 


.45045 


41, 
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.5 


34 


9 
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0, 
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.7 
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.6 
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.0 
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.4 
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307, 
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9, 
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.52583 


9, 


.23093 
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.7 
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.89 
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0, 


.39 


0, 
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-11, 


.7 


-12, 


.1 


-15. 


.5 


-22, 


.4 
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35112647 


346 


307, 


.66503 


15, 


.67695 


307, 


.66863 


15, 


.69498 


66, 


.1 


11 


10, 


.98 


12, 


.43 


0, 


.42 


0, 


.25 


-11, 


.4 


-12, 


.9 


-37. 


.1 


-25, 


.7 


37448980 


37448983 


347 


307, 


.68421 


28, 


.44654 


307, 


.68519 


28, 


.45272 


22, 


.5 


8 


11, 


.58 


12, 


.78 





.47 


0, 


.30 


-21, 


.2 


-24 


.2 


-27, 


.7 


-26, 


.0 


41784384 


41784388 


348 


307, 


.75802 


12, 


.22062 


307, 


.76217 


12 


.22127 


14, 


.8 


81 


10, 


.27 


12, 


.53 


0, 


.28 


0, 


.52 


10, 


.2 


13, 


.7 


-11, 


.9 


-10, 


.7 


36203654 


36203658 


349 


308, 


.01351 


29, 


.26606 


308, 


.02064 


29, 


.27287 


33, 


.2 


42 


11, 


.36 


13, 


.70 


0, 


.32 


0, 


.37 


-10, 


.8 


-12, 


.9 


-18, 


.1 


-17 


.9 


42136739 


42136750 


350 


308, 


.05139 


35, 


.88007 


308, 


.05587 


35, 


.87061 


36, 


.5 


159 


11, 


.08 


13, 


.92 


0, 


.16 


0, 


.53 


-13, 


.7 


-15, 


.5 


-16, 


.3 


-13, 


.3 


44377291 


44377296 


351 


308, 


.10801 


12, 


.03926 


308, 


.11209 


12, 


.05850 


70, 


.7 


12 


11, 


.06 


13, 


.81 


0, 


.36 


0, 


.75 


18, 


.0 


24, 


.5 


-23, 


.3 


-34, 


.3 


36204050 


36204052 


352 


308, 


.23430 


22, 


.77914 


308, 


.22370 


22, 


.78334 


38, 


.3 


293 


9 


.21 


12, 


.17 


0, 


.18 


0, 


.58 


-20, 


.8 


-21, 


.0 


-19, 


.7 


-19, 


.7 


39924328 


39924311 


353 


308, 


.48122 


22, 


.46345 


308, 


.48707 


22, 


.46412 


19, 


.6 


83 


10, 


.85 


11, 


.62 


0, 


.38 


0, 


.45 


15, 


.6 


15, 


.7 


-57 


.0 


-57 


.5 


39750963 


39750977 


354 


308, 


.58422 


18, 


.95235 


308, 


.58634 


18, 


.96560 


48, 


.2 


9 


12, 


.30 


13, 


.16 


0, 


.33 


0, 


.54 


-21, 


.3 


-17 


.0 


-14, 


.4 


-12, 


.3 


38522179 


38522184 


355 


308, 


.66691 


33, 


.57695 


308, 


.67372 


33, 


.56518 


47, 


.0 


154 


12, 


.56 


13, 


.94 


0, 


.33 


0, 


.43 


-14, 


.4 


-18, 


.0 


-10, 


.4 


-13, 


.3 


43687316 


43687324 


356 


308, 


.66691 


33 


.57695 


308, 


.67352 


33 


.58812 


44, 


.8 


26 


12, 


.56 


13, 


.32 





.33 


0, 


.39 


-14, 


.4 


-21, 


.3 


-10, 


.4 


-13, 


.8 


43687316 


43687323 


357 


308, 


.72111 


38, 


.88047 


308, 


.71314 


38, 


.88097 


22, 


.4 


275 


12, 


.01 


12, 


.77 


0, 


.34 


0, 


.57 


-12, 


.3 


-15, 


.6 


-23, 


.5 


-19, 


.0 


45398953 


45398946 


358 


308, 


.74627 


27, 


.95687 


308, 


.75158 


27, 


.95842 


17, 


.8 


72 


12, 


.05 


13, 


.21 


0, 


.22 


0, 


.29 


-32, 


.0 


-22, 


.7 


-22, 


.2 


-18, 


.4 


41612867 


41612877 


359 


308, 


.83561 


33, 


.22229 


308, 


.83087 


33 


.20232 


73, 


.3 


191 


12, 


.88 


13, 


.49 


0, 


.33 


0, 


.38 


-12, 


.6 


-13, 


.5 


-17 


.4 


-14, 


.0 


43514726 


43514714 


360 


308, 


.97846 


33 


.93398 


308, 


.98388 


33 


.93344 


16, 


.3 


97 


12, 


.10 


13, 


.40 


0, 


.53 


0, 


.76 


18, 


.9 


24, 


.0 


-29, 


.7 


-39, 


.9 


43687749 


43687760 
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"A 




Sa 












P 


e 




R, 

V 


1 






./ - 
A 


K, 


Li 


A 


P.a 


L! 




A 


P-s 


L! 




UCAC2 
A Li 


361 


309 


.17832 


1, 


.54010 


309 


.18590 


1, 


.53837 


28. 


,0 


103 


9 


.60 


11 


.16 


0, 


.54 


0, 


.37 


25. 


,7 


25. 


,7 


-12, 


,7 


-12, 


7 


32458083 


32458086 


362 


309 


.18015 


18, 


.11916 


309 


.18673 


18, 


.12012 


22, 


.8 


81 


11 


.35 


13 


.24 


0, 


.36 


0, 


.43 


14. 


,4 


15. 


,3 


-18, 


.9 


-16, 


9 


38344933 


38344937 


363 


309 


.37829 


18. 


.46822 


309 


.38139 


18, 


.47085 


14, 


,2 


48 


11 


.42 


11 


.92 


0, 


.35 


0, 


.33 


-11, 


9 


-10, 


.8 


-13, 


.8 


-15, 


5 


38345196 


38345204 


364 


309, 


.40761 


2, 


.19830 


309, 


.41208 


2, 


.18804 


40. 


.3 


156 


10 


.42 


11, 


.69 


0. 


.33 


0, 


.40 


-23. 


.0 


-20. 


.8 


-48. 


.5 


-49. 


.6 


32625471 


32625476 


365 


309, 


.49745 


9. 


.86152 


309, 


.50509 


9. 


.85953 


28. 


.0 


105 


11, 


.73 


11. 


.80 


0. 


.30 


0, 


.57 


-14. 


,1 


-16. 


,7 


-11. 


,1 


-16. 


.6 


35300575 


35300583 


366 


309, 


.54013 


24. 


.26701 


309, 


.54256 


24. 


.25905 


29. 


,7 


164 


10 


.81 


13 


.91 


0. 


.23 


0, 


.44 


28. 


,2 


32. 


,1 


16. 


.8 


16. 


,1 


40425373 


40425376 


367 


310 


.05624 


32, 


.98111 


310 


.04502 


32, 


.98610 


38. 


,4 


298 


9 


.73 


13 


.85 


0, 


.06 





.72 


-10. 


.8 


-10, 


.5 


-20, 


.3 


-17. 


,4 


43342223 


43342205 


368 


310 


.38318 


21, 


.83008 


310 


.39497 


21 


.84891 


78. 


,4 


30 


13 


.51 


13 


,96 





,22 





.40 


-11, 





-13 


,8 


-11 


,1 


-10, 


6 


39575939 


39575955 


369 


310 


.62951 


42. 


.58972 


310 


.63363 


42, 


.59590 


24, 


.8 


26 


11 


.52 


13 


.61 





,34 





.60 


-36. 


3 


-26, 


.9 


-18 


,9 


-21, 


3 


46586891 


46586894 


370 


310 


.68954 


2, 


.29688 


310 


.68438 


2, 


.30170 


25, 


.4 


313 


9 


.43 


11 


.39 


0. 


,26 





.46 


26. 


,0 


27, 


,6 


-13 


,0 


-12, 


2 


32626421 


32626418 


371 


310 


.83753 


38. 


.79771 


310 


.83736 


38, 


.77950 


65. 


.6 


180 


9 


.68 


11 


.01 


0. 


.99 





.25 


-15. 





-13, 


,1 


-13, 


,7 


-13. 


7 


45400338 


45400337 


372 


310 


.89708 


33. 


.04176 


310 


.90250 


33, 


.04015 


17. 


,4 


110 


11 


.27 


11 


.94 


0. 


.35 





.32 


20, 


4 


23, 


6 


-18, 


,4 


-15. 


,9 


43517378 


43517385 


373 


310 


.94246 


33, 


.53929 


310 


.94272 


33, 


.53201 


26. 


,2 


178 


11 


.06 


11 


.82 


0. 


.44 


0, 


.55 


30. 


.9 


32. 


.6 


14, 


.0 


14. 


,7 


43690251 


43690252 


374 


311, 


.00232 


22. 


.88767 


311, 


.00391 


22. 


.87529 


44. 


.9 


173 


11 


.78 


13 


.97 


0. 


.41 


0, 


.42 


-14. 


.3 


-14. 


,1 


-10. 


.5 


-12. 


,4 


39928848 


39928852 


375 


311 


.11122 


41. 


.05961 


311 


.10787 


41. 


.05128 


31. 


.3 


197 


9 


.83 


11, 


.18 


0. 


.28 





.25 


30. 


,2 


30. 


.8 


16. 


.3 


15. 


.9 


46180543 


46180542 


376 


311 


.21023 


34. 


03039 


311 


.21058 


34. 


.01223 


65. 


,4 


179 


12 


.81 


13 


.76 


0. 


.30 


0, 


.37 


-24. 


.0 


-20. 


.3 


-19. 


.3 


-20. 


.8 


43861581 


43861583 


377 


311 


.48290 


2, 


.19961 


311 


.47978 


2, 


.20652 


27. 


.3 


336 


11 


.81 


11, 


.85 


0, 


.32 





.31 


-23. 


.3 


-23, 


.0 


-19, 


.9 


-21. 


,2 


32626929 


32626926 


378 


311 


.54880 


43, 


.89848 


311 


.55841 


43, 


.89151 


35, 


,4 


135 


12 


.59 


13 


.02 


0, 


.28 


1 


.01 


-14. 


,6 


-17, 


,1 


-14, 


.8 


-16. 





46838119 


46838132 


379 


311 


.64973 


35. 


.07552 


311 


.65567 


35, 


.06042 


57, 


,1 


162 


10 


.31 


11 


.67 


0, 


.46 





.45 


-32. 


.3 


-29, 


.0 


-34, 


,1 


-33. 


9 


44207745 


44207757 


380AB 


311 


.76204 


43, 


.59922 


311 


.76424 


43, 


.60495 


21, 


,4 


16 


12 


.76 


13 


.10 


0, 


.33 





.98 


-10. 


8 


-11, 


.3 


-11, 


.5 


-16. 


4 


46838344 


46838348 


380AC 


311 


.76204 


43, 


.59922 


311 


.74926 


43, 


.60746 


44, 


.6 


312 


12 


.76 


13 


.37 


0, 


.33 





.40 


-10. 


8 


-13, 


.5 


-11, 


.5 


-10. 


,8 


46838344 


46838331 


381 


311 


.95636 


39. 


.74647 


311 


.95185 


39. 


.75578 


35. 


.8 


340 


11 


.20 


11 


.21 


0. 


.62 


0, 


.30 


-14. 


,4 


-14. 


.9 


-10. 


,1 


-11. 


,4 


45719222 


45719219 


382 


312, 


.08640 


28. 


.54728 


312, 


.09933 


28. 


.56110 


64. 


,4 


39 


10 


.62 


11. 


.32 


0. 


.23 


0, 


.31 


-11. 


,7 


-12. 


.3 


-13. 


,7 


-15. 


.3 


41966650 


41966666 


383 


312 


.32934 


22. 


.10409 


312, 


.33460 


22. 


.10079 


21. 


,2 


124 


11 


.28 


11 


.73 


0. 


.46 


0, 


.53 


-53. 


,7 


-54. 


.0 


-55. 


.9 


-55. 


.8 


39756753 


39756759 


384 


312 


.35684 


44. 


.97226 


312 


.35107 


44. 


.96771 


22. 


.0 


222 


10 


.42 


10 


.86 


0. 


.31 


0, 


.44 


-10. 


,1 


-12. 


.8 


-28. 


.9 


-30. 


.5 


47084316 


47084311 


385 


312, 


.42031 


28. 


.32731 


312, 


.43067 


28. 


.33816 


51. 


.0 


40 


10 


.32 


11. 


.16 


0. 


.28 


0, 


.29 


-12. 


.3 


-12. 


.5 


-13. 


.6 


-13. 


.6 


41791664 


41791681 


386 


312 


.47740 


25, 


.79403 


312 


.47589 


25, 


.79024 


14. 


.5 


200 


12 


.56 


13 


.15 


0, 


.31 





.49 


15. 


.9 


15. 


.3 


27, 


,1 


18. 


,1 


40932354 


40932353 


387 


312 


.60692 


34, 


.10625 


312 


.59840 


34. 


.10427 


26, 


.4 


254 


11 


.13 


12 


.57 


0, 


.24 


0, 


.40 


-15. 


.6 


-10, 


.5 


-10, 


,3 


-14, 


5 


43863627 


43863605 


388 


312 


.88578 


14, 


.54216 


312 


.87311 


14, 


.53479 


51, 


.5 


239 


11 


.48 


13 


.90 


0, 


.60 


0, 


.40 


-18. 


,0 


-13, 


,2 


-11, 


,2 


-15, 


1 


37094242 


37094234 


389 


312 


.98378 


43, 


.16156 


312 


.97975 


43. 


.14456 


62, 


,1 


190 


12 


.98 


13 


.38 


0, 


.38 


0, 


.60 


-15. 


,3 


-11, 


.9 


-14, 


.6 


-11, 


4 


46714305 


46714302 


390 


313 


.08031 


13, 


.07824 


313 


.09193 


13, 


.07477 


42, 


.6 


107 


12 


.89 


13 


.21 


0, 


.33 


0, 


.36 


-14. 


,7 


-13, 


,7 


-14, 


.3 


-19. 





36558594 


36558600 


391 


313 


.15441 


40, 


.40496 


313 


.16720 


40, 


.39160 


59, 


.5 


144 


12 


.78 


12 


.81 


0, 


.37 


1 


.09 


-20. 


,1 


-13, 


,4 


-14, 


,7 


-14. 


8 


45878890 


45878910 


392 


313 


.48492 


28. 


.93441 


313 


.48549 


28. 


.94380 


33. 


.9 


3 


11, 


.06 


12, 


.02 


0. 


.50 





.34 


-28. 


,7 


-32. 


.1 


-26. 


.1 


-28. 


,4 


41968900 


41968902 


393 


313 


.55946 


22. 


.29900 


313 


.55787 


22. 


.31046 


41. 


.6 


353 


11 


.22 


13 


.85 


0. 


.25 





.09 


-14. 


,7 


-12. 


.9 


-10. 


,4 


-13. 


.5 


39758194 


39758191 


394 


313 


.57405 


35. 


.46714 


313 


.57640 


35. 


.48672 


70. 


.8 


6 


11 


.58 


11, 


.93 


0. 


.59 





.73 


-17. 


4 


-12. 


3 


-23. 


.5 


-17. 


1 


44211229 


44211232 


395 


313 


.67667 


39, 


.49936 


313 


.66548 


39, 


.48522 


59. 


.6 


211 


11 


.00 


12, 


.67 


0, 


.69 





.42 


-14. 


.9 


-17. 


.6 


-10, 


.3 


-13. 


.9 


45563307 


45563282 


396 


313 


.87382 


30, 


.55035 


313, 


.86979 


30, 


.56868 


67, 


.2 


349 


10 


.50 


11 


.65 


0, 


.41 


0, 


.66 


14. 


,4 


11. 


,9 


-19, 


.0 


-14. 


,4 


42664502 


42664498 


397 


314 


.06248 


28, 


.44237 


314, 


.05603 


28, 


.45752 


58, 


.2 


339 


12 


.28 


12 


.72 


0, 


.33 


0, 


.34 


14. 


,9 


10. 


,7 


-10, 


.2 


-10. 


,7 


41794659 


41794648 


398 


314, 


.06741 


14, 


.11571 


314, 


.07661 


14, 


.10122 


61, 


.3 


148 


12 


.63 


13 


.83 


0, 


.39 


0, 


.34 


16. 


,7 


11. 


1 


-15, 


.1 


-10. 


,9 


36914576 


36914582 


399 


314, 


.24205 


42, 


.55164 


314, 


.24450 


42, 


.56960 


65. 


.0 


6 


11, 


.16 


13, 


.56 


0. 


.33 


0, 


.50 


49. 


.1 


47. 


.6 


26, 


.3 


21. 


.5 


46588401 


46588402 


400 


314, 


.87732 


17. 


.21505 


314, 


.87227 


17. 


.19948 


58. 


.7 


197 


9 


.88 


12, 


.65 


0. 


.27 


0, 


.31 


-10. 


.7 


-10. 


.2 


-17. 


.5 


-17. 


.0 


37988317 


37988311 
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No. OA &A an f^D P 9 Ru -J - K,, /(,, UCAC2 Notes 
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401 


315, 


.04524 


25, 


.92087 


315, 


.05077 


25, 


.93369 


49, 


.5 


21 


12, 


.22 


12, 


.39 


0, 


.32 


0, 


.30 


-14, 


.1 


-12, 


.0 


-19, 


.1 


-22, 


.1 


40935517 


40935521 


402 


315, 


.05077 


25, 


.93369 


315, 


.04032 


25, 


.94436 


51, 


.2 


319 


12, 


.39 


12, 


.77 


0, 


.30 


0. 


.40 


-12, 


.0 


-15, 


.0 


-22, 


.1 


-18, 


.2 


40935521 


40935510 


403 


315, 


.16585 


5, 


.91573 


315, 


.17426 


5, 


.91165 


33, 


.5 


116 


11, 


.14 


11, 


.26 


0, 


.35 


0, 


.32 


69, 


.4 


64, 


.4 


20, 


,4 


25, 


.6 


33848195 


33848200 


404 


315, 


.38807 


10, 


.69052 


315, 


.38838 


10 


.67230 


65, 


.6 


179 


12, 


.11 


13, 


.86 


0, 


.36 


0, 


.50 


-25, 


.5 


-23, 


.7 


-13, 


.5 


-13, 


.5 


35667933 


35667935 


405 


315, 


.74257 


32, 


.18761 


315, 


.73818 


32, 


.18646 


14, 


.0 


253 


11, 


.67 


12, 


.96 


0, 


.32 


0, 


.39 


-15, 


.5 


-15, 


.6 


-14, 


.8 


-10, 


.5 


43180880 


43180876 


406 


315, 


.76884 


6, 


.84437 


315, 


.76603 


6, 


.84523 


10, 


.5 


287 


11, 


.56 


12, 


.16 


0, 


.37 


0, 


.37 


48, 


.8 


52, 


.7 


33. 


.2 


30, 


.2 


34200520 


34200519 


407 


315, 


.78539 


30 


.65510 


315, 


.77290 


30 


.64265 


59, 


.2 


221 


12, 


.09 


12, 


.38 





.34 


0, 


.32 


-10, 


.7 


-15, 


.9 


-15, 


.4 


-15, 


.8 


42667399 


42667383 


408 


315, 


.99531 


36 


.92731 


315, 


.98673 


36 


.93312 


32, 


.4 


310 


10, 


.84 


13, 
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0, 


.29 


-13, 


.7 


-13, 


.4 


-12, 


.7 


-10, 


.6 
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316, 
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26, 
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.3 


19 
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0, 
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0, 
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-11, 


.7 


-17, 


.0 
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.5 


-14, 


.8 
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35, 
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316, 
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35, 
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17, 


.2 


82 


9 
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12, 


.61 


0, 
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0, 


.40 


17 


.3 
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.6 


17, 


.0 


24, 


.7 
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411 


316, 
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24, 
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316, 


.26898 
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45, 


.9 
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.93 
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0, 
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0, 
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-13, 


.8 
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.3 


-13, 


.5 
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.7 
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316, 
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31, 
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316, 
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31 
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.3 
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.64 
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0, 
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0, 
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-14, 


.9 
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.3 


-10, 


.9 
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.5 
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316, 
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35, 


.7 
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0, 


.64 


0, 
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45, 


.2 
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.1 
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.9 


11, 


.1 
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316, 
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.78994 
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34, 


.77145 


67 


.7 
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0, 
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0, 
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.9 
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.5 
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.1 
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.7 
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33, 
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21, 


.7 
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.55 


0, 
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0, 
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.2 


-13, 


.8 


-13, 


.4 


-19, 


.6 
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29, 
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29, 
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38, 


.2 
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0, 
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.6 
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.6 
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.2 
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.2 
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0, 
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.2 


-14, 


.1 


-14, 


.3 


-13, 


.7 
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316, 
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35, 
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316, 


.66970 


35, 


.88847 


58, 


.2 
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12, 
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12, 


.77 


0, 
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0, 
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.7 
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.7 


-13, 


.1 
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.1 
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316, 
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7, 
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7. 
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38, 


.6 
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.97 
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.74 


0, 
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0, 
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.6 
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.0 
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.4 
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.6 
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34, 
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34, 
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.3 
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13, 
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0, 


.29 


0, 


.70 
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.3 
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.4 
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.4 
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.4 
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316, 
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31, 
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.6 
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.56 


0, 
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0, 
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.0 
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.5 


27, 


,3 
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.4 
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42841268 
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317 
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33 
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33 
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.0 


326 


12, 
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0, 
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.5 
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.7 
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.4 


-11, 


.5 


43700960 


43700956 
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43, 
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.5 
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12, 
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0, 


.42 


0, 


.82 


-17, 


.9 
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.0 


-12, 


.6 


-17, 


.7 
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317, 
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7, 


.69667 


317, 


.24039 


7, 


.69948 


12, 


.1 
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9 


.61 
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0, 


.39 


16, 


.5 


16, 


.7 


-20, 


.2 


-18, 


.8 


34561407 
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317, 
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36, 


.58523 


317, 
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36, 


.58460 


32, 


.8 


266 


11, 


.80 


13, 


.59 


0, 


.27 


0, 
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-13, 


.2 


-12, 


.5 


-11, 


.0 
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.3 
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20, 
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317, 
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20, 
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37, 


.3 
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12, 


.57 


0, 


.26 


0, 


.46 
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.1 
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.9 
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.0 
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.1 
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317, 
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37 


.77997 


317, 
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37 


.77525 
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.2 
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.29 
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0, 
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.9 
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.7 
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.3 


-12, 


.3 
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317, 


.44430 


42, 


.50920 


317 


.45383 


42 


.50030 


40, 


.8 
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12, 


.75 


12, 


.80 


0, 


.34 


0, 


.37 


-11, 


.7 
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.2 


-12, 


.1 


-16, 


.4 
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317, 


.45941 


40, 


.02586 


317 


.45666 


40, 


.03874 


47, 


.0 
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9 
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.37 


0, 
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0, 
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.1 
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.5 
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.1 
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.45941 
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.46310 


40, 
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.5 
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0, 
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0, 
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.1 


-37, 


.5 
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.1 
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.9 
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.46264 
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.46461 
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.5 


16 
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0, 
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0, 
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.7 
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.7 
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.8 
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27, 
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.8 


349 


9, 
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0, 


.61 


0, 


.32 


-11, 


.9 


-13, 


.8 
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.6 
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.7 
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41625362 
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35 
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.5 
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.87 
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0, 


.20 


0, 


.31 


-14, 


.4 


-15, 


.2 
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.9 


-18, 


.3 


44392057 
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434 


317, 


.96292 


12, 


.09083 


317, 


.96663 


12, 


.07306 


65, 


.3 


168 


12, 


.57 


13, 


.81 


0, 


.40 


0, 


.43 


22, 


.4 


15, 


.6 


16. 


.0 
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.3 


36211667 
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318, 


.14129 


35, 


.47094 


318, 
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35, 


.45553 


61, 


.8 
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12, 


.01 
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.39 


0, 


.34 


0, 


.33 


-12, 


.9 
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.7 
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.4 
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.0 
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33 
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33 
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.9 
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0, 
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-12, 


.6 
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.9 
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.5 
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.8 
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318, 
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31, 
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.7 
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10, 


.79 
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0, 
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0, 


.24 
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.3 
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.4 
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.5 
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.0 
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29, 
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318, 
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15, 


.2 


8 
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.38 
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.40 


0, 


.39 


0, 


.39 
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.7 
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.5 
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.3 
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.6 
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318, 
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30, 
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318, 
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30 
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21, 


.5 
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10, 


.23 


13, 


.11 


0, 


.33 


0, 


.44 


-25, 


.5 


-18, 


.3 


-22, 


.9 


-27 


.0 
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318, 


.94429 


23, 


.92575 


318, 


.93267 


23, 
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44, 


.2 
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10, 


.38 


10, 


.41 


0, 


.36 


0, 


.39 


-25, 


.1 


-26, 


.6 
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.7 


-89, 


.5 
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40268909 



Table 1. Continued 00 



0.1 



/la 

A Li 



US 

A Li 



ncAcs 

A L! 



Notes 



441 


318, 


,97491 
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,0 


39 
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0, 
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0, 
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-19, 


,1 
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,6 
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,8 
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,5 
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4, 
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,1 
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0, 
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0, 
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,6 
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.0 
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,0 
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,9 
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40, 
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,28054 
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,7 
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0, 
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0, 
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,1 
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.4 


-14, 


,7 
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,2 
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.46400 
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.1 
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12, 
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0, 


,74 


0, 
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-14, 


,1 


-14, 


.0 


-12, 


,9 


-11, 


,8 
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319, 


,96196 


31, 
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.3 
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.54 


13, 
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0. 


,30 


0, 
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,9 
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.2 


-23, 


,3 
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,7 
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319, 
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.9 
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0. 
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0, 
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26, 


,6 
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.6 


-11, 


,7 
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,6 
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19 
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19 
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.3 
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.23 
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,40 


0, 
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0, 
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,4 
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.6 
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,5 
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,8 
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26 
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320, 
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26 
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,8 
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12, 
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13, 


,68 


0, 
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0, 
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-14, 


,4 
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,4 


-12, 


,5 
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,4 
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32 
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320, 
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32 
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,3 
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12, 


,95 


13, 


,89 


0, 
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0, 
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,0 
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,4 
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,0 
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,9 
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320, 
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51, 


,1 
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12, 


,58 


0, 
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0, 
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16, 


,1 


22, 


,4 


-18, 


,1 
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,4 
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320, 
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44 
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320, 
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44, 


,90745 
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,3 


184 


11, 


,97 


12, 


,35 


0, 


,44 


0, 


,89 


-24, 


,9 


-32, 


,1 


-13, 


,4 


-16, 


,1 
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320, 
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42 
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,3 
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,58 


12, 


,93 


0, 
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0, 


,44 


-18, 


,5 


-14, 


,7 


-13, 


,1 


-12, 


,8 
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320, 
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42, 
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320, 
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42, 
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66, 


.1 


27 


11, 


.73 


13, 


,80 


0, 


,48 


0, 


,46 
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,5 


-31, 


.1 


-42, 


,0 


-31, 


,9 
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320, 
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35, 
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320, 
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35, 


.28348 


48, 


.7 
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11, 
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13, 


,58 


0. 
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0, 
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-17, 


,4 
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.7 
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,0 
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,2 
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44, 
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44, 
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28, 


.8 


132 
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13, 


,26 


0. 
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0, 


,40 
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,7 
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.6 
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,6 
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,0 
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,48211 
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.8 
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0. 
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0, 
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,8 
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.4 
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,2 
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,0 
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320, 
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320, 
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21, 
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77, 


.1 
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12, 
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13, 
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0, 


,39 


0, 


,41 
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,0 
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.4 


-34, 


,7 


-26, 


,1 
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458 


320, 


,72982 


31, 
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,3 
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0, 
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0, 


,60 
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18, 
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,3 
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11, 


,89 
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,30 


0, 
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0, 
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14, 


,6 


18, 


,2 
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320, 
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,6 
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9 
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0, 
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0, 
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,8 
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,6 
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0, 


15 


0, 
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-16, 


,8 
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-12, 


,9 
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45413827 
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321, 
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27, 
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,1 
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.3 
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.1 
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,69 
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,1 
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,9 
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321, 
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23, 
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.1 


318 
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.94 
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,57 


0. 
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0, 
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,8 
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.3 
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,1 
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,4 
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.1 
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0, 
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0, 
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,7 
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5, 
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76, 


,0 


20 


11, 


,56 


12, 


,92 
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20, 
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,2 


84 
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,35 
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,37 


0, 
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0, 
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21, 


,5 


19, 


,8 


-60, 


,9 


-59, 


,1 


39235073 
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470 


322, 


,26271 


11, 


.00924 


322, 


,25230 


11, 
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54, 


,0 


317 


9 


.96 


12, 


,78 


0, 


,29 


0, 


,35 


17 


,3 


16, 


,2 


-19, 


,1 


-13, 


,2 


35852129 


35852122 


471 


322, 


,53535 


29, 


.77235 


322, 


,52987 


29, 


.77574 


21, 


,0 


305 


10, 


,37 


11, 


,72 


0, 


,19 


0, 


,30 


-21, 


,0 


-21, 


.8 


-18, 


,4 


-18, 


,8 


42326893 


42326888 


472 


322, 


,78283 


27, 


.08699 


322, 


,77364 


27, 


.08181 


34, 


,9 


238 


9 


.63 


13, 


,69 


0, 


,66 


0, 


,49 


-18, 


,8 


-13, 


.5 


-12, 


,2 


-14, 


,4 


41457425 


41457417 


473 


322, 


,83608 


21, 


.20449 


322, 


,84221 


21, 


.21603 


46, 


.4 


26 


8, 


.65 


13, 


,91 


0. 


,22 


0, 


,43 


-13, 


,8 


-13, 


.2 


-17 


,5 


-14, 


,4 


39408904 


39408910 


474 


322, 


,92834 


37 


.50951 


322, 


,92122 


37 


.50569 


24, 


.5 


236 


10, 


.16 


11, 


,48 


0. 


,39 


0, 


,64 


94, 


,5 


98, 


.9 


55. 


,9 


54, 


,3 


45081702 


45081693 


475 


322, 


,99579 


5, 


.76906 


322, 


,98064 


5, 


.75462 


75, 


.1 


226 


10, 


.11 


11, 


,17 


0. 


,70 


0, 


,29 


-14, 


,9 


-10, 


.2 


-19, 


,2 


-19, 


,0 


33851847 


33851838 


476 


323, 


,15648 


25, 


.37272 


323, 


,16684 


25, 


.37676 


36, 


.7 


67 


11, 


.03 


12, 


,09 


0, 


,61 


0, 


,27 


-17, 


,4 


-12 


.0 


-18, 


,1 


-15, 


,1 


40778751 


40778767 


477 


323, 


,29306 


40, 


.79782 


323, 


,28756 


40, 


.80209 


21, 


,5 


316 


11, 


,23 


12, 


,33 


0, 


,29 






-39, 


,6 


-36, 


.6 


-36, 


,3 


-35, 


,3 


46045013 


46045005 


478 


323, 


,74326 


35, 


.09345 


323, 


,75031 


35, 


,08793 


28, 


,7 


134 


11, 


,95 


13, 


,64 


0, 


,32 


0, 


,49 


-11, 


,3 


-14, 


.9 


-20, 


,7 


-18, 


,6 


44224715 


44224722 


479 


323, 


,83513 


35, 


.81787 


323, 


,85098 


35, 


,81130 


52, 


,0 


117 


10, 


,63 


12, 


,80 


0, 


,72 


0, 


,28 


-23, 


,9 


-16, 


.4 


-14, 


,8 


-12, 


,8 


44399335 


44399348 


480 


323, 


,87025 


41, 


.47886 


323, 


,87192 


41, 


.48287 


15, 


,1 


17 


11, 


,97 


12, 


,08 


0, 


,31 


0, 


,28 


14, 


,4 


14, 


,1 


10, 


,7 


11, 


,8 


46190932 


46190934 
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481 


323. 


,91758 


29 


,30948 


323. 


,91614 


29 


,29180 


63 


.8 


184 


11 


.81 


13. 


,86 





,71 


0. 


,45 


-14, 


,4 


-12 


,3 


-14. 


,9 


-12. 


,5 


42154536 


42154534 


482 


323. 


.95108 


37, 


,93037 


323. 


94868 


37, 


,91682 


49 


.3 


188 


11 


.50 


13. 


,40 





,59 


0. 


47 


-26, 


7 


-18 


,9 


-17. 


3 


-12. 


2 


45082679 


45082676 


483 


324. 


,00111 


38 


,05375 


323. 


,99462 


38 


,05045 


21 


.9 


237 


11 


.69 


12. 


,93 





,34 


0. 


,81 


-13, 


,4 


-10 


,7 


-14. 


,7 


-13. 


,4 


45252818 


45252810 


484 


324. 


,27338 


36 


,47646 


324. 


26000 


36 


.46156 


66. 


2 


216 


11. 


.32 


11. 


,70 


0, 


.34 


0. 


,40 


86, 


7 


86, 


7 


-36. 


2 


-38. 


,0 


44576442 




485 


324. 


2S862 


39 


2 "1260 


324. 




39 


.25408 


19. 


.5 


74 


11. 


.45 


13. 


,96 





.28 


0. 


,41 


-19, 


.8 


-13 


,4 


-18. 


,5 


-15. 


,0 


4'i 576490 


45576496 


486 


324. 


33'i'i2 


41, 


.76441 


324. 


33328 


41. 


.77203 


28. 




348 


11. 


.54 


13. 


,71 


0. 


.73 


0. 


,49 


-13, 


1 


-18, 


2 


-10. 


1 


-11. 


4 


46330045 


46330042 


487 


324. 


,35111 


38 


.16753 


324. 


,34185 


38 


.14806 


74. 


.8 


201 


11. 


.74 


12. 


,79 





.40 


0. 


,53 


-13, 


7 


-15 


.0 


-18. 


,8 


-14. 


,8 


452531 1 8 


452531 1 4 


488 


324. 


,59469 


39 


,29500 


324. 


,60165 


39 


.31072 


59 


.8 


19 


12 


.43 


12. 


,89 





.34 


0. 


,40 


-13. 


,2 


-10 


,5 


-14. 


,3 


-12 


3 




4 5576750 


489 


324. 


,90909 


27, 


,21430 


324. 


,89690 


27 


.20477 


52 


.0 


229 


10 


.28 


13. 


,32 





.19 


0. 


,49 


-23. 


,7 


-20 


,4 


-28. 


,0 


-19. 


,0 


41459316 


41459312 


490 


325. 


,17869 


30 


,94580 


325. 


,17330 


30 


.95330 


31 


7 


328 


10 


.98 


11. 


,63 





.30 


0. 


,44 


-16. 


I 


-17, 


.3 


-21. 


,3 


-28. 


4 


4267681 9 


4267681 6 


491 


325. 


,30322 


29 


,92549 


325. 


,30687 


29 


.93365 


31 


.5 


21 


11 


.71 


12. 


,02 





.36 


0. 


,28 


-16. 


.8 


-19 




-15. 


,8 


-17. 


,9 


42329118 


42329120 


492 


325. 


,31814 


2 


,87846 


325. 


,32084 


2 


.86237 


58 


7 


170 


11 


.95 


12. 


,50 





.38 


0. 


,36 


11. 


3 


11, 


.0 


-11. 


2 


-11. 


,5 


32800300 


32800301 


493 


325. 


,41412 


29, 


.19296 


325. 


,41304 


29, 


.18062 


44 


.6 


184 


11. 


.27 


13. 


,82 


0, 


.75 


0. 


,38 


-13. 


I 


-10, 


4 


-11. 


2 


-10. 


2 


421 55636 


421 55634 


494 


325. 


,58387 


28. 


0(1990 


325. 


,57198 


28. 


(12390 


63. 


.0 


323 


12. 


.38 


13. 


,81 





.31 


0. 


,56 


-14. 


.6 


-11, 


,4 


-17. 


,8 


-19. 


9 


41 805465 


41 805459 


495 


325. 


,61118 


21. 


.67562 


325. 


,61689 


21. 


.66786 


33. 


.8 


146 


12. 


.54 


12. 


,59 





.44 


0. 


,45 


15. 


2 


13, 


.8 


-49. 


,3 


-51. 


,9 


39589996 


39590002 


496 


325. 


,73177 


39 


.07594 


325. 


,74194 


39 


.07843 


29. 


.8 


72 


10. 


.99 


11. 


,76 





.22 


0. 


,23 


-13. 


1 


-10 


,4 


-19. 




-14. 


,3 


45577644 


45577653 


497 


325. 


,77811 


36 


.38167 


325. 


,76906 


36 


.37519 


35. 




228 


10. 


.11 


12. 


,33 





.20 


0. 


,64 


-18. 


.5 


-13 




-16. 


,9 


-21. 


,0 


44578080 


44578068 


498 


326. 


,21896 


10 


,16269 


326. 


22806 


10 


.16798 


37. 


4 


59 


11. 


.63 


13. 


,44 





.43 


0. 


,46 


36. 


.0 


34 


4 


-13. 


,8 


-11. 


,6 


3549531 2 


3549531 6 


499 


326. 


,25758 


39 


,71206 


326. 


,26172 


39 


69362 


67. 


,4 


170 


10 


.33 


13. 


,40 





.11 


0. 


,69 


-13. 


,1 


-17, 


,1 


-12. 


,9 


-13. 


,6 


45734348 


45734350 


500 


326. 


30669 


44 


,54308 


326. 


,30164 


44 


,55924 


59 


.6 


347 


10 


.54 


12. 


,87 





.63 


0. 


,32 


-12. 


5 


-15 


2 


-10. 


\ 


-13. 


4 


471 00747 


471 00741 


501 


326. 


,52247 


35 


,50750 


326. 


52606 


35 


,50136 


24, 


.5 


155 


11. 


.63 


12. 


,86 





.46 


0. 


,40 


-35. 


,0 


-24, 


.9 


-25. 


,9 


-18. 


,0 


44401607 


44401611 


502 


326. 


,62664 


6, 


.18777 


326. 


62320 


6, 


.18005 


30. 


4 


204 


10. 


.95 


12. 


,07 


0, 


.36 


0. 


,51 


-15. 


.6 


-16, 


,7 


12. 


,0 


13. 




34028906 


34028903 


503 


326. 


,75624 


29. 


.51293 


326. 


,75308 


29. 


.51788 


20. 


4 


331 


10. 


.84 


11. 


,71 





.32 


0. 


,31 


-26. 


9 


-27. 


.5 


-21. 


,8 


-22. 


1 


4233021 4 


42330208 


504 


326. 


,77501 


37. 


62689 


326. 


,78161 


37. 


.64081 


53 


.5 


21 


12. 


.12 


13. 


,72 





.35 


0. 


,72 


-20. 


,3 


-15. 


,7 


-20. 


,9 


-21. 


4 


45085386 


45085394 


505 


326. 


,82579 


21. 


.57331 


326. 


,81831 


21. 


58389 


45. 


.6 


327 


9 


.32 


13. 


,33 




.01 


0. 


,39 


-16. 


\ 


-12. 


.3 


-12. 


,6 


-17. 


,3 


39590588 


39590580 


506 


326. 


,89411 


24. 


.67058 


326. 


,90091 


24. 


.65141 


72. 


.5 


162 


11. 


.32 


12. 


,28 





.32 


0. 


,28 


-19. 


,5 


-21. 


.8 


-22. 


1 


-15. 


,3 


4061 291 9 


4061 2920 


507 


326. 


,91344 


24, 


.65173 


326. 


,90091 


24, 


.65141 


41. 


.0 


268 


10. 


.58 


12. 


,28 





.56 


0. 


,28 


-14. 


,7 


-21 


.8 


-13. 


,5 


-15. 


,3 


40612926 


40612920 


508 


327. 


,17747 


32 


.52331 


327. 


,17967 


32 


,53671 


48 


7 


8 


12. 


.92 


13. 


,25 





.40 


0. 


,65 


-14. 


,9 


-11 


1 


-18. 


,8 


-22. 


,0 


43364900 


4 336/1903 


509 


327. 


,18645 


43 


.96511 


327. 


,18743 


43 


,94944 


56 


.5 


177 


9 


.52 


13. 


,56 





.31 


0. 


,36 


-43. 


,7 


-60, 


.0 


-18. 


,1 


-21. 


,2 


46854121 


46854122 


510 


327. 


,19131 


32 


.56378 


327. 


,19984 


32 


,56274 


26 


,1 


98 


11 


.84 


13. 


,48 


0, 


,56 


0. 


,32 


-11. 


,3 


-13 


,4 


-13. 


,2 


-10. 


,1 


43364909 


43364920 
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-12 
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512 


327. 


,52837 


24, 


,55144 


327. 


,52452 


24, 


,53281 


68. 


.2 


191 


10. 


.92 


13. 


,06 


0, 


,27 


0. 


,43 


-16. 


,1 


-20, 


.5 


-21. 


,4 


-14. 


,9 


40613235 


40613230 


513 


327. 


,52899 


36 


.39787 


327. 


,52733 


36 


.39481 


12. 


.0 


204 


10. 


.75 


13. 


,12 





.38 


0. 


,94 


-15. 


,5 


-20 


.3 


-48. 


,0 


-35. 


,2 


44579545 


44579544 


514 


327. 


,77104 


24, 


.62803 


327. 


,78288 


24, 


.62303 


42. 


.7 


115 


11. 


.93 


13. 


,00 


0, 


.40 


0. 


,48 


-20. 


,0 


-13. 


.5 


-21. 


,7 


-23. 


,7 


40613418 


40613431 


515 


327. 


,80697 


40, 


.83388 


327. 


,79937 


40, 


.83920 


28. 


.2 


313 


10. 


.44 


13. 


,81 


1, 


.25 


0. 


,39 


-14. 


,4 


-14. 


.4 


-10. 


,7 


-10. 


,8 


46049816 


46049810 


516 


328. 


,27199 


41, 


.35557 


328. 


,27450 


41, 


.35208 


14. 


.3 


152 


9 


.91 


11. 


,50 





.24 


0. 


,40 


51. 


,3 


48. 


.9 


11. 


,1 


10. 


,1 


46195100 


46195101 


517 


328. 


,31304 


43, 


.40239 


328. 


,32227 


43, 


.41324 


45, 


.9 


32 


10, 


.36 


10. 


,37 


0, 


.37 


0. 


,29 


-12. 


,9 


-12, 


.3 


-17. 


,3 


-16. 


,2 


46730757 


46730767 


518 


328. 


,49434 


8, 


.85066 


328. 


,48853 


8, 


.86040 


40, 


.7 


329 


11, 


.84 


12. 


,54 


0, 


.41 


0. 


,36 


-26. 


,0 


-26, 


.9 


-15. 


,2 


-20. 


,0 


34941868 


34941864 


519 


328. 


,51855 


28, 


.87580 


328. 


,51383 


28, 


.88035 


22, 


.1 


318 


9 


.33 


11. 


,42 


0, 


.29 


0. 


,50 


33. 


,8 


33. 


.3 


-80. 


,6 


-79. 


,3 


41983106 


41983099 


520 


328. 


,78420 


13, 


.33869 


328. 


,78881 


13, 


.33402 


23. 


.3 


136 


9, 


.70 


11. 


,85 


0, 


.14 


0. 


,42 


-17. 


,0 


-17, 


.4 


-14. 


,1 


-13. 


,5 


36566831 


36566833 



Table 1. Continued 



No. a_i 5a Ob P 9 Ru -J - K,, /(,, UCAC2 Notes 

A L! A L! A Li A Li A L! 



521 


329, 


,18300 


27, 


.36475 


329, 


.17156 


27, 


,37225 


45, 


,5 


306 


11, 


,13 


11, 


,46 


0, 


,15 


0, 


,60 


-12, 


,6 


-16, 


.8 


-12, 


.1 


-13, 


.1 


41462914 


41462907 


522 


329, 


,38902 


35, 


.06448 


329, 


.37412 


35, 


.06135 


45, 


,3 


256 


10, 


,17 


12, 


,34 


0, 


,41 


0, 


,66 


37 


,7 


30, 


,0 


45, 


,2 


58, 


.8 


44229003 


44228991 


523 


329, 


,40833 


33 


.85728 


329, 


.40541 


33, 


.86435 


26, 


,9 


341 


10, 


,76 


11, 


,25 


0, 


,55 


0, 


,31 


-17 


.1 


-18, 


.0 


-40, 


.4 


-39, 


.9 


43713448 


43713445 


524 


329, 


,49134 


22, 


.40227 


329, 


.50374 


22, 


.40906 


48, 


.0 


59 


9, 


.99 


13, 


,96 


0, 


.58 


0, 


,63 


-24, 


.9 


-26, 


.3 


-11, 


.9 


-16, 


.9 


39771214 


39771217 


525 


329, 


,69635 


26, 


.30166 


329, 


.70431 


26, 


.28313 


71, 


.5 


159 


12, 


.31 


13, 


,18 


0, 


.26 


0, 


,57 


-12, 


.0 


-15, 


.5 


-13, 


.9 


-14, 


.9 


41120045 


41120051 


526 


329, 


,92608 


20, 


.82784 


329, 


.93945 


20, 


.82990 


45, 


.6 


81 


10, 


.71 


12, 


,89 


0, 


.35 


0, 


,52 


47, 


.1 


45, 


.0 


-20, 


.0 


-15, 


.4 


39239709 


39239716 


527 


329, 


,99728 


39 


.81683 


329, 


.98182 


39 


.82792 


58, 


.5 


313 


11, 


.95 


13, 


,10 





.50 


0, 


,47 


-21, 


.5 


-18, 


.2 


-15, 


.4 


-14, 


.7 


45737157 


45737141 


528 


330, 


,14535 


9, 


.43714 


330, 


.14044 


9 


.43372 


21, 


.3 


235 


10, 


.61 


11, 


,01 





.43 


0, 


.44 


-13, 


.8 


-13 


.5 


-38, 


.7 


-43, 


.6 


35128298 


35128296 


529 


330, 


,27472 


14, 


.11060 


330, 


.26262 


14, 


.10029 


56, 


.2 


229 


13, 


.87 


13, 


,91 


0, 


.60 


0, 


.39 


-27 


.0 


-27 


.8 


-22, 


.6 


-16, 


.0 


36922879 


36922872 


530 


330, 


,27866 


44, 


.52934 


330, 


.26316 


44, 


.51292 


71, 


.3 


214 


12, 


.07 


12, 


,23 


0, 


.43 


0, 


.38 


-29, 


.0 


-35, 


.1 


-25, 


.8 


-38, 


.3 


47105337 


47105328 


531 


330, 


,27881 


12 


.23169 


330, 


.27942 


12, 


.24139 


35, 


.0 


4 


9 


.60 


11, 


,60 


0, 


.29 


0, 


.45 


29, 


.7 


31, 


.8 


-12, 


.8 


-11, 


.3 


36217323 


36217324 


532 


330, 


,31903 


40 


.74277 


330, 


.32497 


40, 


.74585 


19, 


.6 


56 


12, 


.29 


13, 


,39 


0, 


.35 


0, 


.29 


-14, 


.9 


-20, 


.5 


-11, 


.2 


-12, 


.6 


46051865 


46051872 


533 


330, 


,35670 


33 


.08150 


330, 


.35788 


33 
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,46 





.32 


0. 


,33 


-24. 


,5 


-18, 


.5 


-14. 


,6 


-13. 


,0 


32637291 


32637294 


597 


339. 


,99544 


39, 


.15433 


339. 


,99712 


39, 


.16110 


24, 


.8 


11 


10, 


.04 


11. 


,26 


0, 


.43 


0. 


,53 


89. 


,3 


86, 


,3 


-22. 


,5 


-21. 


,7 


45588007 


45588008 


598 


340. 


,20219 


28, 


.83921 


340. 


,20901 


28, 


.84014 


21, 


.8 


81 


10, 


.84 


11. 


,61 


0, 


.29 


0. 


,39 


-23. 


,1 


-22, 


,7 


-19. 


,9 


-19. 


,7 


41989607 


41989611 


599 


340. 


,24495 


39, 


.35586 


340. 


,23924 


39, 


.34787 


32, 


.9 


209 


11, 


.23 


13. 


,38 


0, 


.26 


0. 


,55 


-13. 


,5 


-12, 


,0 


-15. 


,9 


-12. 


,2 


45588167 


45588163 


600 


340. 


,45045 


13, 


.60896 


340. 


,43899 


13, 


.62413 


67. 


.8 


324 


11. 


.04 


13. 


,36 


0, 


.75 


0. 


,47 


-15. 


,3 


-11, 


.9 


-13. 


,0 


-11. 


,3 


36747785 


36747784 
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601 


340, 


,73537 


33 


,27283 


340, 


.74912 


33 


,27650 


43 


,4 


72 


9 


.45 


9, 


,91 





,33 


0, 


,31 


47, 


,7 


48, 


.9 


-23 


.6 


-21, 


,5 


43548446 


43548457 


602 


341, 


.47195 


36 


,32809 


341, 


.46339 


36 


,31183 


63 


,6 


203 


12 


.01 


13, 


.83 





,64 


0. 


.58 


-19, 


I 


-23, 


I 


-25 


2 


-17, 


.9 


44588529 

rt rl O O O O 


44588526 

rt '± O O (J 


603 


341, 


.50142 


20 


.24328 


341, 


.49789 


20 


,24435 


12 


,5 


288 


10 


.98 


11, 


.55 





,30 


0, 


.30 


18, 


.8 


18, 


.0 


-15 


J 


-16, 


.8 


3Q074584 


39074583 


604 


341, 




20, 


82502 


341, 


.66304 


20, 


82300 


22, 


.6 


251 


12, 


.55 


12, 


.87 


0, 


.31 


0, 


.36 


-27, 


.0 


-20, 




-21 


,7 


-19, 


.5 


3Q244433 


3Q244429 


605 


341, 


.79499 


14, 


.79775 


341, 


.78476 


14 


.78779 


50, 


.5 


225 


10, 


.40 


10, 


.62 





.21 


0, 


.65 


-19. 


.8 


-21, 


.5 


-13 


.0 


-11, 


.5 


371 07803 


371 077Q9 


606 


341, 


.87633 


12, 


55235 


341, 


.87478 


12, 


.55485 


10, 


.5 


329 


10, 


.81 


11, 


.91 





.41 


0. 


.59 


20. 


.3 


20. 


.5 


-22, 


.0 


-23, 


.8 


36394600 


363945QS 


607 


342, 


.05511 


37, 


55Q65 


342, 


.04829 


37, 


.56267 


22, 


.3 


299 


10, 


.14 


10, 


.80 





.59 


0. 


.37 


51. 


.9 


52, 


1 


-13 


.5 


-14, 


.0 


45096909 


45096906 

t: 'J i7 "J i7 


608 


342 


.18303 


7 


.81821 


342, 


.19127 


7 


.81142 


38 


2 


130 


10 


.36 


11, 


.98 





.50 





.58 


19 


7 


14 


I 


15 


.5 


13, 


9 


34571 084 


3/1 571 087 


609 


342, 


.28607 


25 


.66618 


342, 


.26939 


25 


.67597 


64 


.6 


303 


12 


.14 


13, 


.54 





.31 


0, 


.79 


-12, 


.6 


-18, 


.9 


-16 


.8 


-15, 


.6 


4095531 4 


40955304 


610 


342, 


.36489 


40 


50898 


342, 


.37381 


40 


.51258 


27, 


.6 


62 


8 


.93 


13, 


.24 





.66 


0, 


.41 


-34, 


.8 


-34, 




-21 


4 


-19, 


.8 


46060273 


46060279 


611 


342, 


.78708 


34 


.29575 


342, 


.79272 


34 


.29847 


19 


,4 


60 


11, 


.63 


12, 


.12 





.27 


0, 


.41 


51, 


2 


58, 


,1 


21 


.5 


16, 


.3 


43892692 


43892698 


612 


342, 


.85734 


34 


.94236 


342, 




34 


93036 


69 


.5 


232 


10, 


.16 


13, 


.44 





.12 


0, 


37 


-14, 


.9 


-18, 


.6 


-13 


2 


-10, 


.5 


44064855 

rt rl U rt O !j O 


1/1061837 


613 


343, 


.05136 


17, 


.72818 


343, 


.06777 


17, 


.74703 


88, 


2 


40 


10, 


.80 


12, 


.82 





.75 


0, 


.51 


-11, 


.0 


-14, 


.3 


-10 


.5 


-10, 


7 


381 83732 


381 83737 


614 


343, 


.11704 


34, 


.75488 


343, 


.12222 


34, 


.74136 


51, 


.0 


163 


10, 


.86 


13, 


.96 


0, 


.71 


0, 


.46 


-24, 


.3 


-22, 


,7 


-22, 


.6 


-23, 


.3 


44064987 


440649Q0 


615 


343, 


14043 


22, 


.34968 


343, 


.13892 


22, 


.34165 


29, 


.3 


190 


10, 


.81 


13, 


.40 





.30 


0. 


.25 


-23, 




-23, 


.6 


-15, 


.8 


-20. 


2 


3977R7S0 


39776779 


616 


343, 


.33204 


27, 


.13679 


343, 


.32810 


27, 


.13683 


12, 


.6 


271 


9 


.32 


11, 


.33 





.29 


0. 


.56 


14. 


.3 


14. 


J 


-24 


.9 


-25. 


.9 


41470481 


41 470479 


617 


343, 


.53167 


19 


35052 


343, 


.54671 


19, 


.36186 


65, 


4 


51 


11, 


.62 


13, 


.44 





.41 


0. 


.46 


-27, 


.8 


-26. 


.9 


-22 


,7 


-19. 


.6 


38723828 


38723830 


618 


343, 


.54860 


36 


.51594 


343, 


.53767 


36 


.50594 


47, 


.9 


221 


10, 


.89 


12, 


.88 





.35 


0. 


.34 


-18, 


.5 


-13. 


2 


-20 


J 


-14, 


.9 


44762241 


44762235 


619 


343, 


.59985 





56820 


343, 


.61898 





.55804 


78 


.0 


118 


12 


.45 


12, 


.96 


0, 


.35 


0, 


.45 


-11, 


,4 


-15, 


.0 


-12 


,7 


-12, 


,2 


321 31 382 


321 31 387 


620 


343, 


.74481 


24 


26025 


343, 


.72919 


24, 


.24584 


72 


.9 


225 


10 


.14 


13, 


.84 





.50 


0, 


.85 


-30, 


2 


-31, 




-13 


.0 


-13, 


.5 


40449008 


40449001 


621 


343, 


.81103 


6 


.30179 


343, 


.81506 


6 


.29788 


20 


,2 


134 


12 


.11 


12, 


.95 





.39 


0, 


.44 


12, 


.0 


15, 


.0 


-15 


,1 


-16, 


.8 


34033218 


34033222 


622 


343, 


.87414 


12 


.21628 


343, 


.87357 


12 


.21435 


7, 


2 


196 


11, 


.04 


12, 


.28 


0, 


.36 


0, 


.39 


17, 


,7 


18, 


2 


-19, 


.0 


-20, 


.5 


36221 385 


36221 383 


623 


344, 


.18286 


30, 


.53264 


344, 


.18560 


30, 


.54682 


51, 


.8 


g 


12, 


.65 


13, 


.16 


0, 


.29 


0, 


.50 


-16, 


,1 


-20, 


,1 


-11, 


.3 


-13, 


.0 


42687369 


42687370 


624 


344, 


.19686 


30 


.53661 


344, 


.18560 


30 


.54682 


50, 


,7 


316 


12, 


.26 


13, 


.16 





.40 


0. 


.50 


-19, 


.8 


-20, 




-19 




-13, 


.0 


42687376 


42687370 


625 


344, 


.45185 


18, 


.55645 


344, 


.45673 


18, 


.55720 


16, 


.9 


81 


10, 


.95 


12, 


.19 





.32 


0. 


.46 


-13, 


,7 


-10, 


2 


-34, 


.5 


-37, 


4 


38543968 


38543971 


626 


344, 


.90169 


38, 


.88783 


344, 


.89108 


38, 


.90240 


60, 


.3 


330 


12, 


.47 


13, 


.65 





.38 


0. 


.40 


-28, 




-30, 


.0 


-21, 


.6 


-22, 


4 


45431 653 


45431 649 


627 


345, 


.10747 


18, 


.76821 


345, 


09320 


18, 


.75142 


77, 


.6 


219 


11, 


.49 


11, 


.89 





.52 


0, 


.48 


-23, 


.6 


-21, 


.9 


-18, 


.3 


-21, 


,7 


385441 38 


385441 35 


628 


345, 


.44223 


5 


.16609 


345, 


.44675 


5 


.17890 


48, 


.9 


19 


9 


.83 


10, 


.67 





.60 


0. 


.73 


-60, 


.6 


-60, 


.3 


-82 


.9 


-82, 


.3 


33680450 


33680451 


629 


345, 


.49338 


32 


.20128 


345, 


.49404 


32 


.20641 


18 


.6 


g 


12 


.53 


12, 


.86 


0, 


.40 


0, 


.34 


-41, 


.3 


-28, 


,2 


-25 


.0 


-22, 


,7 


43202914 


43202915 


630 


345, 


.60755 


32 


.02283 


345, 


60280 


32 


.01489 


32 


,1 


207 


11 


.59 


12, 


.10 


0, 


.38 


0, 


.43 


17, 


.0 


14, 


,1 


-27, 


,7 


-26, 


.5 


43202948 


43202945 


631 


346, 


.20662 


44 


09959 


346, 


.21510 


44 


09399 


29 


.8 


133 


11 


.92 


13, 


.88 


0, 


.35 


0, 


.50 


-11, 


,7 


-13, 


,4 


-15 


.1 


-20, 


.9 


46993125 


46993129 


632 


346, 


23693 


30, 


.75518 


346, 


.23907 


30, 


.77387 


67, 


.6 


g 


12, 


.35 


13, 


.60 


0, 


.35 


0, 


.40 


-28, 


,1 


-20, 


,7 


-16 


.1 


-12, 


,1 


42688074 


42688075 


633 


346, 


.33438 


10 


93386 


346, 


.33084 


10 


93256 


13, 


.4 


249 


11, 


.12 


11, 


.30 





.42 


0, 


.52 


-10, 


,4 


-10, 


,2 


-39, 


.9 


-43, 


,1 


35680905 


35680902 


uo^ 


o^u. 


lOOO 1 ^ 


1 n 


.Utj 1 / y 


o^u. 


R4KQC; 


1 n 


.uooyu 


41 


.U 






80 
.ou 


1 ^ 


.zo 


n 

u. 


.O 1 


n 

u. 


7n 


]^]^ 


7 




4 


1 

-lu. 


2 


1 R 
- J-U, 


n 


oooouy 1 u 


oooouy 1 o 


635 


346, 


.67891 


5, 


.56670 


346. 


.68730 


5, 


.57631 


45, 


.8 


41 


11, 


.66 


12, 


.66 


0, 


.35 


0. 


.52 


98, 


.7 


98, 


.6 


13, 


.8 


12. 


.9 


33858094 


33858096 


636 


346, 


.84492 


43, 


.37592 


346, 


.85170 


43, 


.38046 


24, 


.1 


47 


11, 


.39 


11, 


.86 





.47 


0, 


.57 


130, 


.1 


131, 


.0 


36 


.2 


36. 


.9 


46744981 


46744987 


637 


346, 


.95750 


12, 


.49015 


346, 


.96903 


12, 


.47135 


78, 


.9 


149 


10, 


.96 


11, 


.91 


0, 


.48 


0, 


.59 


-32, 


.0 


-21, 


.6 


-26, 


.4 


-27 


.5 


36222016 


36222023 


638 


347, 


.32747 


42, 


.08971 


347, 


.31959 


42, 


.09391 


25, 


.9 


306 


11, 


.97 


13, 


.76 


0, 


.32 


0, 


.60 


-18, 


.8 


-16, 


.8 


-17, 


.3 


-18, 


.9 


46483738 


46483734 


639 


347, 


.36836 


32, 


.06041 


347, 


.35928 


32, 


.06053 


27, 


.7 


271 


13, 


.31 


13, 


.56 


0, 


.26 


0, 


.33 


-24, 


.6 


-24, 


.3 


-19, 


.5 


-13, 


.3 


43203615 


43203608 


640 


347, 


.38019 


32, 


.30463 


347, 


.38224 


32, 


.30322 


8, 


.0 


129 


10, 


.30 


11, 


.56 


0, 


.52 


0, 


.28 


15, 


.0 


18, 


.6 


-22 


.0 


-22, 


.3 


43203617 


43203618 


641 


347, 


.45258 


31, 


.64981 


347, 


.43374 


31, 


.66777 


86, 


.7 


318 


12, 


.75 


13, 


.49 


0, 


.33 


0, 


.39 


-10, 


.7 


-11, 


.4 


-13 


.4 


-12, 


.1 


43032608 


43032603 


642 


347, 


.53924 


33 


.63190 


347, 


.53265 


33 


.62819 


23, 


.8 


236 


10, 


.91 


13, 


.90 


0, 


.07 


0, 


.41 


-19, 


.1 


-17 


.4 


-10, 


.6 


-10, 


.8 


43723371 


43723367 


643 


347, 


.59801 


26, 


.87515 


347, 


.59831 


26, 


.87195 


11, 


.6 


175 


11, 


.29 


11, 


.56 


0, 


.43 


0, 


.52 


88, 


.4 


88, 


.8 


-12, 


.7 


-13, 


.6 


41300515 


41300516 
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644 


347. 


65158 


29. 


,03607 


347, 


66678 


29. 


,05543 


84. 


,5 


34 


10. 


.80 


13 


.73 


0. 


,38 


0, 


.30 


-14. 


,3 


-20. 


,7 


-17. 


,2 


-17, 


.9 


42167841 


42167851 


645 


347. 


73981 


40. 


,13051 


347. 


74399 


40. 


,13091 


11. 


,6 


83 


12. 


,99 


13 


.99 


0. 


,37 


0, 


.41 


-52. 


,7 


-39. 


.5 


-24. 


,7 


-22 


,1 


45906863 


45906869 

± '■-J o yj V/ to V/ c 


646 


347. 


74690 


9. 


,68320 


347. 


74587 


9. 


,67837 


17. 


,8 


192 


11. 


,29 


11 


.72 


0. 


,44 


0, 


.67 


23. 


,3 


26. 


,9 


-27. 


,8 


-25 


.3 


35319048 


35319047 


647 


347. 


85506 


32. 


,70505 


347. 


,84066 


32. 


,72138 


73. 


,2 


323 


8. 


.68 


10. 


.05 


0. 


,26 


0. 


.42 


51. 


,3 


53. 


,4 


-24. 


,7 


-25 


.0 


43376463 


43376460 


648 


347. 


,92840 


33. 


,10738 


347. 


93256 


33. 


,10877 


13. 


,5 


68 


11. 


.61 


12. 


.14 


0. 


,45 


0. 


.64 


16. 


,8 


18. 


,5 


18. 


,1 


18. 


.9 


43551560 


43551562 


649 


348. 


,16926 


36. 


,40604 


348. 


,17659 


36. 


,39228 


53. 


,9 


157 


10. 


.44 


12 


.33 


0. 


,36 





.49 


-26. 


,7 


-32. 


,7 


-39. 


,0 


-44. 


.7 


44591501 


44591507 


650 


348. 


,27122 


3. 


8Q998 


348. 


26605 


3. 


,91166 


46. 


,0 


336 


9. 


.81 


13. 


.57 


0. 


,75 





.35 


-17. 


,4 


-12. 


,0 


-13. 


,5 


-10 


.9 


331 57521 


331 57520 


651 


348. 


34889 


14. 


,43081 


348. 


35351 


14. 


,43008 


16. 


,3 


99 


10. 


.54 


11 


,50 


0. 


,28 





.32 


20. 


3 


25. 


2 


-13 


,8 


-14. 


,4 


36928032 


36928034 


652 


348. 


43178 


30. 


,39858 


348. 


41643 


30. 


,40294 


50. 


,2 


288 


10. 


.08 


13 


.39 


0. 


,56 





.43 


-17. 





-17. 


,9 


-15. 


,1 


-16 


,4 


42514963 


42514958 


653 


348. 


47548 


22. 


,07327 


348. 


47678 


22. 


,05415 


69. 


,0 


176 


10. 


.80 


13 


.22 


0. 


,25 


0, 


.29 


-14. 


3 


-13. 


,4 


-10. 


,7 


-12 


,7 


39778026 


39778028 


654 


348. 


48336 


14. 


,03435 


348. 


49056 


14. 


,03707 


27. 


,0 


69 


12. 


.16 


12 


,79 


0. 


,36 


0, 


.51 


-24. 


,2 


-26. 


,4 


-19. 


,2 


-20 


.8 


36928062 


36928067 


655 


348. 


53303 


41. 


,77988 


348. 


52753 


41. 


,77040 


37. 


,2 


203 


11. 


,57 


12 


.89 


0. 


,74 


0, 


.17 


-11. 


,0 


-16. 


,5 


-12. 


,2 


-11 


,1 


46347412 


46347409 


656 


348. 


,61077 


6. 


,72295 


348. 


59295 


6. 


,73243 


72. 


,3 


298 


11. 


,58 


13. 


.52 


0. 


,35 





.43 


14. 


,3 


14. 


,7 


-13. 


,8 


-12 


.8 


34210804 


34210797 


657 


348. 


,75858 


42. 


03855 


348. 


,74481 


42. 


,05545 


71. 


1 


329 


10. 


,79 


11 


.32 


0. 


,52 


0. 


.32 


-15. 


,7 


-14. 


,0 


-18. 


,0 


-16. 


.5 


46484525 


46484514 


658 


348. 


,90784 


32. 


,59125 


348. 


,91302 


32. 


,59156 


15. 


,8 


86 


11. 


,21 


11. 


.62 


0. 


,45 


0. 


.47 


-17. 


1 


-23. 


,1 


-17. 


,0 


-13 


.9 


43376832 


43376835 


659 


349. 


16708 


30. 


,28013 


349. 


,16701 


30. 


,27688 


11. 


,7 


181 


12. 


,45 


12 


.53 


0. 


,34 





.32 


-17. 


,0 


-16. 


,8 


-14. 


,1 


-15. 


.0 


42515219 


42515218 


660 


349. 


,20073 


31. 


50620 


349. 


,18337 


31. 


50095 


56. 


,5 


250 


11. 


,57 


13 


.57 


0. 


,25 





.37 


-18. 


,8 


-18. 


2 


-14. 


,9 


-13 


.4 


43033182 


43033175 


661 


350. 


,12683 


26. 


,39854 


350. 


,12192 


26. 


,41512 


61. 


,8 


345 


12. 


,11 


13 


.49 


0. 


,35 


0, 


.44 


15. 


,6 


11. 


,7 


-18. 


,4 


-18, 


.2 


41129162 


41129159 


662 


350. 


41801 


8. 


,99198 


350. 


41465 


8. 


,99508 


16. 


,3 


313 


11. 


,43 


12 


.21 


0. 


,39 





.40 


19. 


7 


20. 


,7 


-34. 


,8 


-36 


,4 


34948225 


34948223 


663 


350. 


64362 


33. 


,18133 


350. 


,64969 


33. 


,17984 


19. 


,1 


106 


10. 


,17 


12 


.00 


0. 


,57 


0, 


.55 


-14. 


,9 


-11. 


,4 


-11. 


,0 


-12 


,2 


43552606 


43552609 


664 


350. 


67645 


30. 


,65485 


350. 


,69405 


30. 


,63531 


89. 


,0 


142 


11. 


,45 


12 


.01 


0. 


,39 


0, 


.61 


-13. 


,4 


-12. 


,0 


-16. 


,1 


-13 


.0 


42689568 


42689573 


665 


350. 


,87399 


43. 


,34703 


350. 


,87655 


43. 


,32915 


64. 


,7 


174 


10. 


,44 


12 


.38 


0. 


,37 





.37 


19. 


,7 


15. 


,3 


-12. 


,4 


-10, 


.9 


46747200 


46747202 


666 


351. 


,72106 


11. 


,55328 


351. 


,71400 


11. 


,55025 


27. 


,2 


246 


12. 


,26 


12, 


.72 


0. 


,09 


0. 


.47 


20. 


,7 


21. 


,0 


-14. 


,5 


-19. 


.3 


36043626 


36043625 


667 


351. 


,94063 


30. 


,08621 


351. 


,94844 


30. 


,07156 


58. 


1 


155 


10. 


,34 


11 


.73 


0. 


,38 





.63 


60. 


,6 


65. 


,3 


-23. 


,9 


-22. 


.3 


42516143 


42516148 


668 


352. 


,51437 


21. 


28386 


352. 


50008 


21. 


,30117 


78. 


,6 


322 


11. 


,42 


12 


.78 


0. 


,32 


0. 


.39 


17. 


,0 


23. 


,3 


-13. 


,9 


-10. 


.1 


39419946 


39419941 


669 


353. 


,04037 


34. 


,46509 


353. 


,04257 


34. 


,46737 


10. 


,5 


39 


12. 


,03 


12. 


.16 


0. 


,30 


0. 


.32 


-30. 


,0 


-34. 


,1 


-38. 


,3 


-36. 


.5 


43897035 


43897038 


670AB 


353. 


,12595 


22. 


,00878 


353. 


,12378 


22. 


,00952 


7, 


,7 


290 


11. 


,18 


11 


.82 


0. 


,34 





.48 


-18. 


,6 


-17. 


,7 


-28. 


,6 


-30 


.0 


39779234 


39779232 


670AC 


353. 


12595 


22. 


,00878 


353. 


12997 


22. 


,01421 


23. 


,7 


35 


11. 


,18 


12 


.63 


0. 


,34 





.45 


-18. 


6 


-12. 


,1 


-28. 


,6 


-30, 


.8 


39779234 


39779237 


671 


353. 


22026 


44. 


,91973 


353. 


23115 


44. 


,91524 


32. 


,1 


120 


11. 


,03 


11 


.09 


0. 


,34 





.39 


78. 


9 


78. 


8 


-23. 


,0 


-24, 


.0 


47120819 


47120825 


672 


353. 


29781 


36. 


,43733 


353. 


29023 


36. 


,44974 


49. 


,8 


334 


12. 


,16 


12 


.59 


0. 


,63 


0, 


.32 


-15. 


7 


-19. 


,5 


-14, 


,8 


-14, 


.5 


44593569 


44593564 


673 


353. 


91369 


43. 


,73661 


353. 


89790 


43. 


,74573 


52. 


,6 


309 


10. 


,95 


11 


.10 


0. 


,28 


0, 


.26 


-18. 


,8 


-18. 


,9 


-11. 


,7 


-11 


,2 


46873290 


46873283 


674 


353. 


94112 


41. 


,23539 


353. 


94855 


41. 


,23326 


21. 


,5 


111 


12. 


,68 


13 


.77 


0. 


,32 


0, 


.50 


-18. 


,5 


-17. 


,7 


-10. 


,9 


-14, 


,4 


46211350 


46211353 


675 


354. 


,03602 


37. 


,18265 


354. 


,01970 


37. 


,16862 


68. 


,9 


223 


12. 


,55 


13 


.44 


0. 


,42 





.60 


42. 


,6 


39. 


,0 


-41. 


,0 


-29, 


.5 


44934585 


44934581 


676 


354. 


,17416 


23. 


,87591 


354. 


16780 


23. 


S89Q'^ 


32. 


,9 


320 


12. 


,13 


12 


.52 


0. 


,62 


0. 


.34 


-17. 


,6 


-14. 


7 


-13. 


,8 


-18. 


.3 






677 


354. 


,25761 


30. 


,34570 


354. 


,26336 


30. 


,33121 


55. 


,1 


161 


12. 


,44 


13 


.85 


0. 


,33 


0. 


.50 


-16. 


,7 


-18. 


,6 


-16. 


,9 


-11. 


.7 


42516917 


42516921 


678 


354. 


,47027 


4. 


,38486 


354. 


,47023 


4. 


,37661 


29. 


,7 


180 


11. 


,51 


12. 


.22 


0. 


,60 





.40 


-16. 


,5 


-11. 


,5 


-23. 


,2 


-21, 


.6 


33330549 


33330548 


679 


354. 


,52675 


26. 


,92728 


354. 


,52261 


26. 


,92738 


13. 


,3 


272 


11. 


,50 


13 


.90 


0. 


,31 


0, 


.47 


16. 


,4 


18. 


,9 


10. 


,2 


12. 


,0 


41302842 


41302840 


680 


354. 


,55879 


10. 


,92512 


354. 


,56854 


10, 


,93740 


56. 


,1 


38 


12. 


,13 


13, 


.92 


0. 


,39 


0, 


.52 


16. 


1 


16. 


,8 


-16. 


,2 


-24, 


.1 


35682723 


35682726 


681 


354. 


,85321 


12, 


,16832 


354. 


,84878 


12, 


,17992 


44. 


,6 


340 


11. 


,93 


11 


.95 


0. 


,32 


0, 


.39 


20. 


,0 


27. 


,8 


13. 


,3 


15. 


,7 


36223721 


36223719 


682 


354. 


,92692 


30, 


,90119 


354. 


,91012 


30. 


,91156 


63. 


,9 


306 


11. 


,15 


13 


.70 


0. 


,39 


0, 


.59 


26. 


,9 


20. 


,8 


-14. 


,6 


-17, 


,9 


42690936 


42690929 


683 


355. 


,31021 


16, 


,78503 


355. 


,30439 


16. 


,79186 


31. 


,7 


321 


9, 


,66 


10, 


.06 


0. 


,35 


0, 


.35 


76. 


,4 


79. 


,8 


107. 


,7 


107. 


,4 


37823419 


37823417 


684 


355. 


,67060 


9. 


,40759 


355. 


,66772 


9. 


,40444 


15. 


,3 


222 


11. 


,20 


11. 


.79 


0. 


,47 


0, 


.75 


83. 


,4 


88. 


,5 


-35. 


,1 


-35, 


.3 


35135141 


35135140 


685 


355. 


,72647 


29. 


,25389 


355. 


,73786 


29. 


,24264 


54. 


,0 


139 


9. 


.37 


11. 


.41 


0. 


,21 


0. 


.43 


30. 


,2 


29. 


,6 


-11. 


,5 


-11. 


.1 


42170323 


42170329 



Table 1. Continued 



to 



0.1 



PS 



UCAC2 
A Li 



Notes 



686 


355, 


,83455 


30 


,55453 


355, 


,84543 


30, 


,55494 


33, 


,8 


87 


11, 


,40 


11, 


,50 


0, 


,28 


0, 


,38 


-18, 


,2 


-18, 


,8 


-21, 


,7 


-25, 


,3 


42691262 


42691266 


687 


355, 


,86297 


11 


,60204 


355, 


,87672 


11, 


,60412 


49, 


,1 


81 


8 


.49 


13, 


,35 


0, 


,84 


0, 


,73 


-11, 


,1 


-13, 


,2 


-14, 


,8 


-21, 


1 


36044451 


36044453 


688 


356, 


,14810 


27 


,00838 


356, 


,16361 


27, 


.01564 


56, 


,2 


62 


10, 


,42 


10, 


,84 


0, 


,49 


0, 


,57 


155, 


,0 


155, 


,1 


-29, 


,7 


-28, 


,6 


41474959 


41474964 


689 


356, 


,24190 


24, 


.11768 


356, 


,24973 


24, 


.11438 


28, 


.3 


115 


9, 


.73 


11, 


,26 


0, 


.46 


0, 


,33 


-15, 


,5 


-16, 


,1 


-20, 


,8 


-20. 


,3 


40452605 


40452609 


690 


356, 


,33601 


21, 


.04772 


356, 


,32702 


21, 


.04404 


33, 


.0 


246 


11, 


.81 


12, 


,12 


0, 


.37 


0, 


,36 


-14, 


,4 


-19, 


,2 


-12, 


,9 


-11. 


,1 


39420806 


39420803 


691 


356, 


,49046 


19 


.68622 


356, 


,48994 


19 


.67495 


40, 


.6 


182 


9 


.76 


10, 


,92 





.57 


0, 


,33 


-78, 


,6 


-78, 


,0 


-32, 


,3 


-32. 


,7 


38906558 


38906557 


692 


357, 


,17278 


13 


.26176 


357, 


,17109 


13 


.26357 


8, 


.8 


318 


9 


.91 


12, 


,45 





.49 


0, 


,61 


102, 


,8 


99, 


,3 


-37, 


,5 


-34, 


,4 


36574347 


36574344 


693 


357, 


,47871 


36 


,69622 


357, 


,47877 


36 


,68647 


35, 


,1 


180 


10, 


,59 


10, 


,60 





,42 


0, 


,59 


-27, 


,0 


-27, 


,8 


-26, 


,3 


-26, 


,5 


41767616 


44767617 


694 


357, 


,61701 





,18080 


357, 


,62161 





,48086 


16, 


,6 


89 


10, 


,62 


12, 


,98 


0, 


,35 


0, 


,70 


-27, 


,3 


-22, 


,8 


-.30, 


,2 


-21, 


,5 


31967174 


31967176 


695 


358, 


,00349 


43, 


,86154 


358, 


,01945 


43, 


.87902 


75, 


,3 


33 


11, 


,39 


13, 


,51 


0, 


,31 


0, 


,60 


-11, 


,5 


-12, 


,1 


-16, 


,6 


-15, 


,5 


46875302 


46875313 


696 


358, 


,46850 


8. 


,85212 


358, 


,45225 


8, 


.84449 


64, 


,0 


245 


11, 


,68 


11, 


,88 


0, 


,57 


0, 


,34 


-17, 


,4 


-18, 


,9 


-21, 


,7 


-29, 


,2 


34949800 


34949797 


697 


358, 


,85782 


9, 


,39383 


358, 


,85483 


9, 


.38932 


19, 


,4 


213 


10, 


,33 


13, 


,35 


0, 


,71 


0, 


,38 


-13, 


,8 


-11, 


,1 


-21, 


,2 


-23, 


,5 


35135688 


35135686 


698 


358, 


,93538 


13, 


.40615 


358, 


,94899 


13, 


.41031 


50, 


.0 


73 


11, 


.66 


11, 


,78 





.64 


0, 


,67 


16, 


,5 


11, 


,1 


-14, 


,2 


-12, 


,3 


36574688 


36574692 


699 


359, 


,00443 


24, 


.49192 


359, 


,01315 


24, 


.49940 


39, 


.3 


47 


8, 


.63 


12, 


,65 


0, 


.69 


0, 


,41 


20, 


,8 


21, 


,5 


-23, 


,8 


-20. 


,2 


40453255 


40453257 


700 


359, 


,25151 


9 


.98643 


359, 


,25532 


9 


.98553 


13, 


.9 


103 


10, 


.33 


12, 


,53 


0, 


.54 


0, 


,40 


31, 


,1 


35, 


,3 


13, 


,9 


10. 


,8 


35321217 


35321219 


701 


359, 


,26797 


30 


.57737 


359, 


,26426 


30 


.57895 


12, 


.8 


296 


10, 


.94 


11, 


,79 





.44 


0, 


,61 


48, 


,2 


53, 


,3 


-102, 


,5 


-99. 


,9 


42692455 


42692453 


702 


359, 


,34604 


31 


.28505 


359, 


,33983 


31, 


.28089 


24, 


,3 


232 


10, 


,47 


11, 


,35 


0, 


.47 


0, 


,70 


-51, 


,6 


-51, 


,5 


-56, 


,3 


-56, 


,4 


42865723 


42865720 


703 


359, 


,45385 


34, 


.45453 


359, 


,45554 


34, 


.44584 


31, 


,7 


171 


9 


.62 


13, 


,51 


0, 


.60 


0, 


,62 


-13, 


,7 


-15, 


,3 


-14, 


,0 


-19, 


,0 


43899165 


43899166 


704 


359, 


,58674 


2, 


.28937 


359, 


,60094 


2, 


.29802 


59, 


,8 


59 


9 


.55 


10, 


,17 


0, 


,27 


0, 


,39 


23, 


,1 


20, 


,5 


-14, 


,1 


-14, 


,5 


32640562 


32640563 


705 


359, 


,61648 


20, 


.72517 


359, 


,60588 


20, 


.73663 


54, 


,6 


319 


11, 


.88 


13, 


,96 


0, 


.30 


0, 


,62 


-20, 


,1 


-21, 


,5 


-16, 


,4 


-19, 


,8 


39248598 


39248594 



-i 

Ob 

01 
Co 



Notes: 

1 Primary is known binary Cou 847 AB, p = 1.4 arcsec and 6 = 358° 

2 Star A is primary of Brt 3, AB arc p = 2.4 arcsec and 6 = 353° 

3 Star A is primary of Pou 94, AB arc p = 10.3 arcsec and 9 = 234° 

4 Primary is Icnown binary A 1260 AB, p = 0.2 arcsec and 9 = 255° 

5 Primary is Icnown binary Cou 1357 AB, p = 0.6 arcsec and 9 = 296° 

6 Primary is Icnown binary Cou 466 AB, p = 0.4 arcsec and d = 40° 

7 Primary is eclipsing binary NSV 15730 

8 Primary is known binary 1830 AB, p = 0.3 arcsec and = 7° 

9 Secondary is the BY Draconis variable star V1097 Tauri 

10 Star A is primary of POU 477, AB are p = 17.6 arcsec and 9 = 127° 

11 Primary is the suspected variable NSV 2168 

12 Secondary is eclipsing binary V975 Cygni 

13 Primary is known binary HDS 2893 AB, p = 0.2 arcsec and 9 = 172° 

14 Primary is known binary Cou 2423 AB, p = 0.2 arcsec and 9 = 151° 

15 Primary is known binary TDT 2727 ab (= S 773 B), p = 0.1 arcsec and 9 = 170° TDT 2727 is secondary of S 773 AB, p = 84.0 arcsec and 9 = 30° which 
have quite different proper motions (A has Ha = —2.1 mas y~^, m = +3.7 mas y"'^ whilst B has /Xa = -1-17.3 mas y~^, m = -1-17.0 mas y"'^) 

16 Star A is primary of h 1616, AB are p = 8.1 arcsec and = 280° 

17 Secondary is eclipsing binary BS Lac 

18 Primary is known binary Cou 1343 AB, p = 0.6 arcsec and 6 = 164° 

19 Primary is known binary TDT 3672 AB, p = 0.4 arcsec and 9 = 212° 
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Table 2. Pairs with proper motions > 75mas in descending 
order giving their separations, p, in arcsecs and position angles, 
6, in degrees, with their mean epochs, e, from UCAC2 (suffix U2) 
and AC2000.2 (suffix AC) respectively. 



No. 




PU2 


0U2 


PAC 


eAc 


^AC 




(mas y~i) 


(arcsec) 


n 


(arcsec) 


n 




146 


156 


14.1 


19 


14.1 


20 


1907 


688 


149 


56.2 


62 


56.1 


63 


1896 


016 


144 


19.2 


5 


18.8 


5 


1901 


683 


131 


31.7 


321 


31.9 


321 


1897 


208 


129 


22.8 


196 


23.1 


193 


1901 


007 


118 


37.4 


231 


37.2 


231 


1911 


636 


117 


24.1 


47 


24.1 


47 


1895 


701 


112 


12.8 


296 


13.0 


294 


1902 


556 


111 


30.4 


325 


30.3 


325 


1898 


085 


110 


34.5 


86 


35.0 


86 


1897 


692 


108 


8.8 


318 


8.5 


317 


1908 


204 


108 


48.5 


158 








219 


103 


344 


12.7 


343 


2000 


1890 


628 


103 


48.9 


19 


48.9 


20 


1908 


474 


101 


24.5 


236 


24.0 


237 


1927 


123 


100 


12.1 


47 


12.0 


45 


1897 


635 


99 


45.8 


41 


45.0 


40 


1905 


152 


98 


46.3 


292 


46.7 


292 


1920 


571 


98 


10.0 


156 


10.1 


155 


1917 


589 


98 


16.4 


48 


16.3 


48 


1897 


220 


90 


41.2 


182 


41.0 


182 


1894 


684 


90 


15.3 


222 


15.4 


219 


1913 


138 


88 


32.8 


53 


32.4 


53 


1901 


519 


87 


22.1 


318 


21.8 


319 


1901 


484 


86 


66.2 


216 


65.6 


216 


1930 


103 


84 


52.2 


323 


52.6 


323 


1897 


643 


84 


11.6 


175 


11.4 


182 


1897 


691 


83 


40.6 


182 


40.6 


183 


1895 


586 


82 


48.2 


307 


48.6 


307 


1911 


597 


82 


24.8 


11 


24.8 


11 


1930 


552 


78 


20.3 


211 


20.2 


211 


1902 


383 


76 


21.2 


124 


21.2 


124 


1894 
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Table 3. Decreasing difference in UCAC2 red magnitude (Ru2) 
as well as 2MASS J — Ks colour for objects differing in magnitude 
by more than 3.00. Pairs are identified via their running number 
from Table 



No. Ru2 Ai?u2 J-Ks A{J-Ks) 

A B A B 



473 


8.65 


13.9 


5.26 


0.22 


0.43 


0.21 


541 


8.43 


13.6 


5.20 


0.83 






687 


8.49 


13.4 


4.86 


0.84 


0.73 


0.11 


148 


8.22 


12.8 


4.59 


0.59 


0.32 


0.27 


610 


8.93 


13.2 


4.31 


0.66 


0.41 


0.25 


430 


9.67 


14.0 


4.31 


0.61 


0.41 


0.20 


367 


9.73 


13.9 


4.12 


0.06 


0.72 


0.66 


323 


9.74 


13.8 


4.10 


0.88 


0.45 


0.43 


472 


9.63 


13.7 


4.06 


0.66 


0.49 


0.17 


509 


9.52 


13.6 


4.04 


0.31 


0.36 


0.05 


699 


8.63 


12.7 


4.02 


0.69 


0.41 


0.28 


505 


9.32 


13.3 


4.01 


1.01 


0.39 


0.62 


524 


9.99 


14.0 


3.97 


0.58 


0.63 


0.05 


172 


8.37 


12.3 


3.93 


0.10 


0.57 


0.47 


703 


9.62 


13.5 


3.89 


0.60 


0.62 


0.02 


Oil 


9.34 


13.2 


3.87 


0.67 


0.31 


0.36 


432 


9.82 


13.6 


3.82 


0.61 


0.32 


0.29 


081 


9.52 


13.3 


3.81 


0.36 


0.86 


0.50 


579 


9.42 


13.2 


3.79 


1.14 


0.45 


0.69 


337 


9.52 


13.3 


3.77 


0.71 


0.37 


0.34 


650 


9.81 


13.6 


3.76 


0.75 


0.35 


0.40 


620 


10.14 


13.8 


3.70 


0.50 


0.85 


0.35 


106 


10.30 


14.0 


3.69 


0.29 


0.73 


0.44 


216 


8.89 


12.4 


3.50 


0.79 


0.60 


0.19 


243 


9.32 


12.8 


3.45 


0.67 


0.40 


0.27 


105 


10.15 


13.5 


3.38 


0.33 


0.84 


0.51 


515 


10.44 


13.8 


3.37 


1.25 


0.39 


0.86 


410 


9.27 


12.6 


3.34 


0.62 


0.40 


0.22 


130 


10.23 


13.6 


3.33 


0.27 


0.33 


0.06 


342 


10.47 


13.8 


3.32 


0.22 


0.63 


0.41 


652 


10.08 


13.4 


3.31 


0.56 


0.43 


0.13 




lU. ID 


10.4 


Q OQ 
O.ZO 


n 1 o 
U. iz 


U.o / 




077 


9.91 


13.1 


3.22 


0.24 


0.38 


0.14 


593 


10.65 


13.9 


3.21 


0.61 


0.32 


0.29 


250 


10.26 


13.5 


3.20 


0.38 


0.40 


0.02 


116 


9.31 


12.5 


3.19 


0.34 


0.32 


0.02 


463 


9.29 


12.4 


3.12 


0.58 


0.45 


0.13 


119 


9.38 


12.5 


3.12 


0.39 


0.86 


0.47 


614 


10.86 


14.0 


3.10 


0.71 


0.46 


0.25 


366 


10.81 


13.9 


3.10 


0.23 


0.44 


0.21 


242 


10.79 


13.9 


3.09 


0.70 


0.77 


0.07 


102 


10.28 


13.4 


3.09 


0.27 


0.58 


0.31 


145 


8.48 


11.6 


3.08 


0.17 


0.39 


0.22 


499 


10.33 


13.4 


3.07 


0.11 


0.69 


0.58 


034 


8.47 


11.5 


3.07 


0.63 


0.33 


0.30 


489 


10.28 


13.3 


3.04 


0.19 


0.49 


0.30 


697 


10.33 


13.4 


3.02 


0.71 


0.38 


0.33 


252 


10.47 


13.5 


3.01 


0.45 


0.38 


0.07 


157 


9.19 


12.2 


3.01 


0.90 


0.49 


0.41 
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Table 4. Decreasing difference in 2MASS J — Kg colour as well 
as UCAC2 red magnitude {Ru2) for objects differing in colour by 
0.50 or more. Pairs are identified via their running number from 
Table [Tl 



No. Ru2 Ai?,u2 J~K, A{J-Ks) 

A B A B 



297 


11.06 


11.2 


0, 


,87 


1.16 


0.29 


0.87 


515 


10.44 


13.8 


0, 


,86 


1.25 


0.39 


0.86 


301 


10.70 


13.4 


0, 


,75 


0.19 


0.94 


0.75 


371 


9.68 


11.0 


0, 


,74 


0.99 


0.25 


0.74 


378 


12.59 


13.0 


0, 


,73 


0.28 


1.01 


0.73 


391 


12.78 


12.8 


0, 


,72 


0.37 


1.09 


0.72 


579 


9.42 


13.2 


0, 


,69 


1.14 


0.45 


0.69 


309 


11.62 


12.2 


0, 


,67 


0.16 


0.83 


0.67 


042 


8.78 


11.0 


0, 


,66 


1.04 


0.38 


0.66 


270 


10.95 


12.1 


0, 


,66 


0.98 


0.32 


0.66 


oD / 




lo.y 


u. 


DD 


U.UD 


n 79 
u. / z 


U.DD 


380 


12.76 


13.1 


0, 


,65 


0.33 


0.98 


0.65 


293 


11.34 


12.7 


0, 


,64 


0.28 


0.92 


0.64 


505 


9.32 


13.3 


0, 


,62 


1.01 


0.39 


0.62 


298 


12.71 


13.6 


0, 


,61 


0.26 


0.87 


0.61 


425 


11.80 


13.6 


0, 


,59 


0.27 


0.86 


0.59 


268 


8.59 


10.6 


0, 


,58 


0.13 


0.71 


0.58 


499 


10.33 


13.4 


0, 


,58 


0.11 


0.69 


0.58 


253 


11.68 


13.7 


0, 


,57 


0.40 


0.97 


0.57 


436 


12.68 


13.5 


0, 


,57 


0.25 


0.82 


0.57 


655 


11.57 


12.9 


0, 


,57 


0.74 


0.17 


0.57 


234 


12.48 


12.5 


0, 


,56 


0.52 


1.08 


0.56 


283 


12.00 


12.8 


0, 


,56 


0.53 


1.09 


0.56 


513 


10.75 


13.1 


0, 


,56 


0.38 


0.94 


0.56 


292 


11.41 


13.7 


0, 


,52 


0.27 


0.79 


0.52 


105 


10.15 


13.5 


0, 


,51 


0.33 


0.84 


0.51 


286 


11.22 


13.2 


0, 


,51 


0.56 


1.07 


0.51 


081 


9.52 


13.3 


0, 


,50 


0.36 


0.86 


0.50 



